GOVERNMENT OF INDIA 
DEPARTMENT OF ARCHAEOLOGY 

CENTRAL ARCHAEOLOGICAL i 
LIBRARY 

Call No. . . _ 

D.G,A.79. 




$ 







. r\ 

( Containing Unknown Scientific Facts ) 








^ q^ q^R, q 


50?>54 

/S-Aiju 



vrlf^i 


central A«r.iAEOLOGIQAI 

UBRAkY, IN^W l^LHI. 

Aoa. No. 


iMi Sf.^J 





© 




srsw 


» 


a 


5^ • 

«ft n>ft5n*a( 

q^^TT fs!^ 1 





^ if 
^r^rfcr^r 



tl 






t?TTt-??i;r^?Jf sttt tr?qi 


IR f^F^T 

?'«. 



^c-^o 

h ?tr8?Tr?i 

<> 

355W ^ 


V. =^4 

5l«TT 

vit-ys. 

it.. W»r 

^Tl: 


WgSfKZTTq 



?ta*r ^8?rT''i 



c;. ^?T^«?TR 

qw=srcg 

ViR-EIvS 

t. 5T^flrWS!lN 



?o. 


?^v-?t;« 

??. 

^iffR-5^1’2r ^5TJr 

^l 

1 

r\ 

\R. 5T?3ff Sl«?TT?T 



5wr?:n^«?TT^ 

515 ^«TT 


?«. w 82 frq 





If % sifl ^ ’siftq sg-faql I 

qf=^Tf; ^ fq? f«l?TK |«it i ^ii sreT'qR’u *it I 
I f«5?T, 5I55T tq?iT53i ^ 

vpjsR 11 % ?rf|q> ^RT ^'^’^ 11 sj’ici?!?, 

qirrsj % i3;qi ?iT4-?rTRT^qj ^ ?5.Ko) 

3rfiT II % qjR’U I I l?r^T ?it^it s^t i 

f?rq;T 11 m nq^r-I^^Piq; s?t I 

fllTTR ^'T 51«{T^—^ 

cl^) ^1 flf[RT q^T fiGjg q^T 1 qRT^ 

?rf|qi |?TT I l^far Riqi ^ gl; ^ril =qT i fIsR ^'t f ^- 
ftT?r qiT aRT^ fct^rr niR f?rT I 

5R?ft ^ra ^ I ?r?Tgi I ji^tt i ?^5 t I ^1 qfi ft 

q^gct (elements) 11 Ji^ga gqi^l], 111 qj^f ?rTft 

qfTtf aTf 11 ^Tci: ?rf5^: ?nft citit % % RtvtI I 

fft: iK fz It I ?rq^^, qiie^sri'^a ft^T^r ^ 

^31# % f a’lTsr I arlt^r ?r 11 

wl gl—lgq;^o®E. tiq; sta w.^ ftit I 'i^i ft 

If I ftflTf I ^T 5T|t, It ^ 3x1^ Rtf Irt Rt 1 If 

qf 11 «15T It, q^ ?Tql KT5T % Itftct ftl I ^t 3=9^ 

?Ttf fttn qj^ax m \ m m RfR tftq5-?tT3 qii a^ ^qg ftR 





t; 

^ »IT I 

?fo ^ooa.j ! 0 q; 8 8 wr^ft 13 ^'t 

g5r=?[l ?fa5i t^rf^r^ ^^3 q?T ^|t *it I 

%?3T =!iT % ?rTfe S sfqgt fqq^'i ^?[rT ^ «[ 1 , ^I»^T q? 
cicjr it qiT^ qf% stct f?rT *tT 1 ng 8 

55TI ^ciq«t jiTH’3! ^ q?r =qT, q? qi% wkj cWT 

%f»l^T 5ft p fq=g'T?: ?rT^5:q f%q7 I qcfT IT^I f^ 

3Ucr?r 5fffqqt ^ ?riq?5r ^ ctq; 5 ft I 

f^5T ?qt^ ?i?T fq?qT?r, i?ft M 5 T, ?ift ?rT?siT 

% qf^ q?fft ft qf 1 WT51 § qj? €faT 11% 

q?sft ^ ift fqsTg q^TqJT'^T 11 mm 

’ft lijT m ^|T I ffi ^3C q>T 'SETTfqHtf^q; ?r5i-5rT!q 

(oqT«?qT?r) ^^fT | I 

ITF?ft t R ^5?—?rciq5i SfTlT5!! ^R|V|??S 

qis I—I q^T fq?T? sr*! rIh % srfaftgj 

?Tff 11 qT?q;lq ^?q-g?f srrf^ ^ ffii 

%!3 qi^ qjq: srift^ir qj't f%?rTiT-f%qqqj qfeqf 3 ^ci ^at 

I I qqftcT ?rRq q;Tf?q;T?n qtt ^€^t q^iR^T t 4t 

f%gT?r qqtq ^ 11 ^ ?rRT^ siTiiqi 

q?«ft ^ f%?iTJr ^ I sTSf qSt 

«3TJT fo;, ^ 5t?i ?r5(1^ qqt ^?rT jt itni 1 g^gcr: 

?rqRfqci gTff ^1 11 

fWiTR fe5TOT?5t?fr: I qtqJT "il^ll 
%?q qsT ^ f?T 11 %?q ^ 

fqftig m ft qqtq ftciT 11 


?. ^*T, <Jo I 



I1T5T ^ 

I I ?nf?fr q^ t q;q;T I: f% % fliQ: ^ 

3511 % I?? ?5% I q*TT— 

!E3?3^' f% %3TflT ^^T! ^ai: ?3=qg3T R^KIVS.!! 

^g-fqgi qiT 11 fg ^q-fq?iT ?r\^ fB% gT»j ^ 
?r^qi fq?lT?Tl q^; JFq ^ 1 % si% 

^qfq fTT^q qjfqT t, ^— 

■?Tf«-fq?iT, ^^-fq^jT, 5|3-fq?jT, q=f^-rq?iT, 
qrq f%?IT ^if^, q?T 11’’ ^■\r^o gqo «R11 

qq-fqqiT ^ sTifq^q, W'^, 3? qrf^q*. 

?rTfq qft fq?iT 11 3i?q, ?q.^q qiTq q;T qqiV fq 

q?qT S qr 1 ^q-^qsB qqi t, 1% =q^aT |, qiT 

?rqql ^ 5qq ^qr fwr, q? gq S qi^q sit i 

^afq?IT ^ q^T^qi 4 fq^dt I 1 q-qrq-fq?IT ^ ^Tf fqfqq 

^ , .. , ^ 

?. ^ ?qqfq' qrq ^ i qq ssr^T gqvpqT ^ 11 

q^Tcft twifgpf qy ?5| %q % qH^rt ’qqqrm qr, 
?r?i: qg% f?mT— 

It is hardly likely that some of the texts mentioned 
{^qqjq-fqqn, gqfqSij etc.) refer merely to portions of 
the Vedic texts. (Shatapatha Br., Vol. V, Introduction, 
p. XIII.) 

wr I, pr fqqq if 5T?rqq qrt q^rq | ftp 
I \ 5iaqqq ^ aiqi qqr^gqPqrg;^ q!||« fnfqn^ 

% tPtgqrc— 

. %S=I 5*Ri<tT mJi5iq^3-P5i®^a, 

5rqfi](—%a stfyfq wt qig % qrlfef |, ??i | i 
% fqqq q lisft, qTq ?i !3 \ 



?0 

ci*iT ?ri7-f^gT ^ Trf^w ?rlf ?nf^ ^ 

f^?IT I I %rr S % 3?TJ^T it^ 5f1% 
qsrr^T ^ ff?iT 11 i:?r g-if tr?; jt?s? ^ ?5tS ^ % 
fIR ^ 32n^J?T I % ?f*lWT i?ft 5STfHft 

stTfPij 31?# ^ ?!?# ^ sJiR^rr ^ 111 11 ^ sw-fsmr 

% g'T*! ^ firftR ^ ^3 :j7 11 

^rtsTT^fsT—3T1 ?r5^ (#^) mi t | 

Tl^fT 1^4 5TT, 1 m i:€^T ?r4 «l?TiqT JT?TT t, ^^cT 

?r«ifr ?r^cr strff | ftciT I t 

?r'73TT 5ir?T % I%?it i (v’l.o t^i ?) Q;eT 

11 ftsii ^ ^T q^rfe «it l 
5[|f ^ f^?Tr im # I’^ff % (^3[ ^3: citR^srifi; 

3rR?T ## ^ R| ft?iT 5f\ I R^ Rit^t % R|;# rr?t g% 
^1 €RRi Rtf tir; 1 

ftr^T Rsr f[?r—RRa ^ # tfq; Ir!^ rjrt 
r€1 I riT % qfecr # rr ^rt, #r riit rr r 

?rTi^ # ^ 1 RRRlR^RT^lf% ^ 

w RT— 

^nTRTRIRiqi^^rRtTfRr Rf^fR^nf^TR 1 

S'R’c umu 

^?-RTR3, RTR#-RT^^R|f, iRRfR, RTT^ S 5gf^# ^ ^ 
3R; R^R^fRlfR # l?ft I fR ^i|# qR ll^q; ?rT«TTR % ?rq^- 
^ fRfirg f^RTR Rf qw RRi^ I 

fg: ^ RfTR—fR3R m q|5fT rit^ 4teR gs ^ 
ftjRT I R^R ^ I ^TR mi R|R R^, R^ 

p: # %l!T 8 RTRcIT I I m: ^ 8 fRlTR % SIRRR 

mi ?rRTR # RRT I RT=#R Rt^^TR RRi RR5f.RIT, RT?;R 



5n q^ gs % q? q*iT 

spct ?fl ft lit I 

Pci ^T «fR—f?r ^?mqt 5ra?qT ^ % ?n=^Tqt 

% 4tfci^-fqfT^ 5nf? stt?^t m mu qfp f^qi i 

t^iqi qjT 3uqq^ »jit |wt i 'Mci: sn?^ qiT cfq; 

?rr«fr qii uw^ w^fk % f%?iT^ |[h ^ jict I 

siT=5ft5T ^hItit —mi (%^2iii4), ?t%^t, 
?gr4sw HI, HmfHK, HP^;'', 3w, fpqfcr, 
qsRx«?f, h:i5T3i, nruq'cr, wph 1%, ftqj Iqinn, 

ifl[T5T sfti; HT?ig ^Njj srjf^ 5gfKt HfllHT H»lf 

^ txlT 1% I I HITHHcf, ?TTf5?I q^ ^V5.|^iq 8 

H>H ?rTfst qit HT?r le^qnjri ft fftq-T 11 
sisisrif^qt % ?fa|TH gfq-f^ci 11 

1T?T srig^TR—€55^ ^vs’J.^s % ifflsft HRff 

ft f^»n: UHT1 %2C-f5r?rr % ft ®t»ft ^ 

pa^q f%HT 1 qT?i^t 4 Hfcft q^qr^gg; ?ftf3 ^ 
ffa:?!r swifft % ^^fcr-Hrqr spftaTsft ^ “HTGrr-fq^iTfr” 

CR ii?n HI f%3: qi^ft qu hch f^qi ^ ^dq % q^HR 

mfci q?% HT# ^ 5Kfq^ q^ ft? qsT ?rfftq; 

11 XB q^t qfwl ^q?!! ?rfH?q 5iHH ft’ ^'t i uh 
3?r% ^rgqrftt ft? qii ft\ Hlf siTgft ft I ft b^b ftt 3rfft 
msn^qi ^Tffft ft I q? ^JT nqft fft?;aR fttq?fT ft; 

sgfftjft ^ ?rft^ ft ft? ^T ITST Srfft^ SITHft 11 

m?: ft?Tgfftra ft" ^ ?tcI # 3)q> €h^t l fmft 
jpq qrr qis ??ft qmcfJTT f% my i??, fft^fft, 

Hqj gpTu, qftq, 

^ 15r#ciqft i 



snfcj iTf ^"1 ’En^T^’!! ?NlT3ft ^ *ft 

5n?r RTtj; I ^ SI ?rfw^ *rr, m. snw 
Jt?^ % ^1 HT^?53I ^5^ if^ ^ ^TTci: I 

^TJT, ?JK?¥r5PrT^—n;«i S f}% stf^rr f^’ai I f% 
!(n^5t ^ ?rg^ stra ^rnr; ^ g’ll ?nt i ^p; S 

JJei fft «n^igflT5[ 11 m aisnir Ji?«it % scict 9r«!iq^ % 

jf? ci«2i TUX qR wf^ ^ iiJ?T I ft faftft, WT5ie^=q 

cinw ^!c ^ftft mft aTW-««i=^5T-^^! gft 

%3:T?cf HnT5T I it gftq ^ sr?! «i;q:lt 

it I ftsjffr HgEJjfe, «^RtWT?5r, 3 [^jt 

niTHT^cci snft jf?# ^ 4t wftfET 11 
, If-ftfTTfi % ^rg^sTff ^ ^ I^st |, 

Jtu 1115^ JtTJT tw^ 11 m ftgrr^ ^ %?- 

toR m ftsuT^r =Rtf|R I qTW!T, qi^q; 

srfigqT % q^, mq: % ftft^t ^^, % Rqi-R^ii^ 

q?, ^Tg-5TTft^ q^, q;%TqT % 

PT t ft% 3 it ?rq;^ 11 

^lT55f JrqtiT—5!n?^q ?rPT q^ t ft’^T 

I I ?rT»l qqt»T (experimental) q^ q5) rft gnq^qqficTT 11 
aqtqt % fig q>! ’ew^^cit ^^eit tnnftcf i^tft l 
f^fT^T qjT Rq; 55r4 ftfqiqt iP qT?^Rq #iTt% 
?r?rrgR?!i ^fit ^ 11 ^5!:ft?iT ^ 

«JrrET^ ^1 =^1% I 

qsrq^'TT?r^ % srft—?5Er ^eeisp^ srftr: snft q^% 
giq q|tn ft^ ^ IRiJT ftqj n^T t 1 q# ^HE^IT 


\. E^rflfatftWT, sqg^ qrri?, (|o Yin^ \ 



I fsriTJT % ^53i?r ^ w?ft % f^r 

sfTci % SJIT5T ^ q5f vft srgiqq ^ctt w i f^r gr<qq?T 

% feo; ^T3 |— 

?. g?lJcI iITGtT qJT fT^T I 

^ 3 ; % snf^tfgq; ^rsi! ^ ?r 1 

fff ^ ?rgT?Rt qrr sT^r I 

V. q>T ^r 1 

^^rqjT m qR^q ^ it?«t % *ft fJi%JTT i ?i^4 
^TPljl jj?q q;T qT5 qsRT i ^ I: 

VT ^TTCf^ft 1 

y,. ^ 5 :, msnsi utTRR, q^ % i5t^snT qii 
f^^;?ci?; qrs 1 ^ ? 3 ;fg-fq?n qji 

11 

s^CT# % €jf ?rtq q^Hif qJT fT?T 15 ^ 1 # % 
nqR# ^ ?rf^ urI^t Rmft §?;^cr 1 1 

—?5r W^ s §;% ^|?3r |, qq 
¥R % qiTR# ^ ^=51?: qiRT q|iIT 1 energy % gsj^JTlf, 
matter energy matter % q^JTj^ ^ 

sR?r 11’ qT3, ?rfR: m^: % qRT^ I, ^ |1 

qT5?lf^qi rlR t I ^ ^ nucleuSj electrons neutrons 

% w 8 isrsf 3 ?t; jtt% ^it 1 1 S ti«q 
?T5i ^ 3110111 1 qT:?3rT?q f^i^r sril ^^i f% 

% ^q; (positive) ’mi (negative) ^q| | ,| 

?. 3io qnfq qif?! fq^qr qft q>^ q^r— 

Matter and energy are indistinguishable. (The Universe 
and Dr. Einstein, p. 16 ) 

^qRT, «jo I 



% % ft T^T ^fJtJTT f% positive ?rT»tjf ctW | wt^ 

negative ^riq; i 

Q?f-tnT ^T snq; f^sq ^jtt, 

ft i'jrft t^ci-^gqJtq ^5[ afij f«t 

% spiTg % ?n!T5itift ti*nf2[?rTsft ?nfe 

qrr q;ft qlxf^qf ?nft ftsaTW ft «r?iTci a«q 11 
Sfft^'t qJT HTfttcq, f%?: c^rq;! fjc-njw, ci2fiT?cf?: ?:?r^T s'l’U 
5Enfs^ ^ 'sqTff 11 

^ ^%-^5qf^--sr?Scf nfn ft % fe 

^ g5i5TT sTTsw-’q^ift ft qit nt I, 
sTf irw fftt n?*f ft a:qft*Tfr q5t nf 11 f%=^^q5 fft 

qit fqj qilft, qf ^q^q qqrcrqT i 

^ uu ft ftft qr^lqw-^Tq wiw 

^qr qr I gq^?6.^vft: ftft 5fT|k qjT s^qr^^q 
qsT^st qq?q^ qft f sqq^^T ft ®BT??m ^?T 1 gcrq?f=qTq ftft qfqq? 
qiOTq qST ffftfTS, qqq qiq, vtiqq ^^ qJT ffftfW, qT^fiq^ 
CRT ffftfT^r qiqf wr %% I ft> fq- a^sql 8 

Igii q|<t ft qftt ftt qft^r «fi i qii^qj ft sk 
^qft qq^ftqiflq ?r«qTqq5 ftft ft qqqr i 

37^ IfX q^qt qJT q=5^ffr ^ smi ^ftt qqsii ft fqftw fftqr i 
?rftqj ^r^qrqftt ^ fg fftqqt ft fft^arqTfnq qiT e^q^ qr, 
^ft ftt fftftq ft qff ggif 1 qrqr ft ffftiw ft ggft q^ , 
fq 11 

« i:g#rQ: ftft ?rsq?qT?r ^iq ft ^fftqq fft^ ftt ?rT^ girqqr 
ftfftftt ?r?q ?qTg ft giTqgr qf ft# i 
fftirq 3rTft ft ?r«qqq ft giq-niq ft ft^-fsrar ft gn^ 
ft ftt q^qqft^ ^ft i ftqq qoos. ft gft; f?r sr^qqq ft qq?®qT 


I 2 ri I i 

fgiTTr q^ '^o 5^5;Tr i3;?io q;o, ^ ji^^t- 

5I?IT?t t?«o q:o, aviT^ 3?to cn^f.t^U I??qo 

The Riks % Vedic Gods | s^t Rele, gft go|;sfn«f 
iJiflc. q;o, ?qs?i?:rr q^T, €?(ra^ %tst 

(»iq, ?8.v^) % w\^, ro fTOsi 

(ng, ?8.!(^) ?rTf^ W|T^^ ^ foT% | I % The Riks, 

sft q'o ^ Ji^q ?if^q) ?rreift 11 

q^: f^qq q^: qT% ^rfqqjjqr ^ q.^?iT %i 

qTT«iq f^qi | l Vedic Gods, 
fq^rg ^riqq ^ qO qmi ?rfqqi ^ 3gq5T 
?3jfr ft qqT 11 

^vq-rjT qq^f?—q?5q qjq ^ q?qqT?jt q^T Wfiiq 11 
qjff, 5I|T qra ?qcr: ft^s: qi, qft qi^=q7iq e?iT^ wj qqtq 
fkm mr 11 w^m ^rq qT=q'lJr ft qaT qf 11 q^gq; 

8 3^ ft ^rqqiqT q%qT i ^^st qjq^qy S fq^qiq ft 
mr I fq^iq ^ qqjq ?r«qqq % %q jqiqr qji q^B 
fqq q^niq^qq; 11 €?f!cr ?nq % 3 c^b 

qq;T?r % qfeq i 

qqJi^f—f^f wm^ ^T qi^qfqq; Mt ^qyq 
snq??: firr^: ^ft gqtjf gqf q^iq ^:?qfqq(T5fq 11 
g5Tq>t ftfdt fqj ^ f^gi qf ?reqqq ^qjg q flqj i c;ciqq H 
f qq % ?rTgT(t 11 


l/v qi5r qqR, 
q|%f5ft—?q 
qirefqRj 



Iffr^TTar, 5^Tf%'Tt ^ o \31 ^ o ? II 

wm^ 

f^?rr?T % ?TsirErfr ^ ?r?rr?rf q«rT5t frifr stcett- 

I I %? IT^t^ ^PT ?TTfsrtf^ T^T ^3Vqrcr*T 

f^fiTfr ^ F?T?5#fr 11 f^fn^r ^rrfe #' |V 

^ sfl-T f^F^re ?rirmt # «tt, ?Tcr: 

#' ?r ^fr ?r#’jfV i 

qT2?^rcir F^?rT?r 5 t#: s^r#: ^?rfcr # ?f)-T ^ 

^Tc^T 5? 55ftT 3?r^ ?f?rrif ^ i ?Tcr: ^ ^ffrrq 

fsr^T ^ STTcft 11 

?7?riT^ #?rT^f # jt^ts: 

^ Jlcff #f?sF-f^?[R ^ 

^RT11 f f^q^cT qr^^^TR fq?rR tf^-fqiTFr 
^ ?r|rzRT ?TqqF ^frr?ff ^ ?TFq^ cT«rr 
®Trq^ ?r>^ ?Tqq F^itr ^rf^qr qarr# ^qrqr =qrf|t?: i 
qrq^rr ^qrr # qsrq qqr^r t i 



l?f^T»rcr f, qr sr^Ri^r^ra; 

q'sqep.q^^ ?T#^ ^ t I cT^TlPT # 'T«l^ 

C N C. N ^ C N 

ft ^ f I ^ q?rT ftcTT t I #r-5mFr 

# ?rtrrf^ t? qrr mi i q-ft tst 

srqr^crr ^ qr^crr 11 q«rT— 

^r«iT tsr: #5: ^f^?n 1 

?n3[% n5n(n\% ^«n- ti 

sarf^T# ^oYi?:^ii 

snrfq;—qrqqcT qjt ^rf^r (lens) ?rqTFq’ 
(focus) sm % 11 



3:rt if^^-fT^r-f^^T 

tf tIvt^ 335rFa[ 5^tTt<Tt«T ?7?f— 

JTcT^ qf^TT?t Igif^rq; sg-gi^qT^^ir 

qi^q; grvtf^ |t I q;?;% qn" 

jRi ^r^r JT^iT ^ s'CT-qn'^r 8 , fr %5f^ ^^tq, q^gci 
mq; f^TiT-5[j'q qi i f€ qq % ?nq-?rTq ?q t itr; qft 
3xidtr^ if^ ^ qq ’qfT ftqi I 3 % (% 

qrr^r ^ “nm-siTfq ^ qjff^-fq^rr” (ethnology) t« qfr 

^ ?rfTqq; 11 5wq ^r^qrq^p ^ — 

We hear in the hymns of the Rigveda of incest, seduct¬ 
ion, conjugal unfaithfulness, the procuring of abortion, 
as also of deception, theft and robbery “’•’••“'Modern 
ethnology knows nothing of "‘unspoiled children, of na¬ 
ture^’ any more than it regardsvall primitive peoples as rough 
savages or cannibal monsters, the ethnologist knows that* 
a step ladder of endless gradations of the most widely 
differing cultural conditions leads from the primitive people^ 
to the half civilised peoples, and right up to the civilised 






nations,^ 

^ 5rfcR^ ^- 

?rqf^?!]-, S2?fi?=^?;, cf«?T ^ 

*ft 11 sram5T-¥ri%^ siif^qt ^ ^jff^siji-f^ ^ragift 

3^^ ^T 3rf?a52r 1 Jrr?TW-5iT% ^ ^df 

fTTff^gjq: 3tRaT | qf^rr ?rf^ ?r?3*q sit. i ?r%- 
afHfjfaq; ?Tq?sn# ^ ?rJT?a dlfedf =^q!T 35ff^ ^- 
?r'l-?r«r sirf^df ^ ^r«r srdl 11 ?:fa i 

t ’Ti TO Ha«rr 

?rf%®: I qf qdfq;?;qr q?T 11 ^TRcftq, 

?flT: ?eT?Tq ?rrfe i# qsi ^ dt q^f, 

l^qTHT# ^ ?rf^q5aT 11 to: q;qi ?rf%s: qw % 
q>d^ TOftra i^ai | ffa | 

irra-ffs ^ra^ Ri'^a ^ttk- 

#a-iriaq5T ?r?^aia—lafg^ ^ai aat% to^th aaR% 
snata f fa^ra % f^qq ^ qjq: qRqc-f^faa'l fqfaa 
^ ac I aiTa qrr tf^ira tf^q>-3Ta vft q^aqarwl 

qrr qia qar 1 a?a srr^iqr,'^ f^sira % acia.^r^T ?rfi:a1[q 
^a ^i, ?rf^^ qr^ aiaT^qi q=q aa:^ ar^ aid i qtdq # 
taTt-q|;’5(t ^rs-qrq^ ^Rt aa ^rit i ^ m^iqi % 
fdqq d ?rqd ^aK q^s I 

farif-af^ a^HR—qlq^q % a?faMTqq; ?rfd sraq-TO 
■d, 1 1 i qsrr— 

?. aa, ?c;%o d TOaiaa tqai^T d aTfR-Jpat % faqq 
d fear— ' ' ' 

I. H. I. L. by WintermtZj 1927, pp. 67,68. 
q. dat, dTT am q:i iFa^ia, i® qu —1 



The Brahmanas.judged by themselves...are most 

disappointing. No one would have supposed that.in so 

primitive a state of society^ there could have risen, a litera¬ 
ture which for pedantry and downright absurdity can hardly 
be matched anywhere. There is no lack of striking thought. 
But these are only like the fragments of a torso, like precious 
gems set in brass and lead...These works deserve to be 
studied as the physician studies the twaddle of idiots, and 
the raving of mad men,^ 

3rsih:—., 

fiRT 5iTc:, ^ ^ 11 sftt 

«(T, ^ ft ft;?(T 

5cqvr ^ «Tr, ^ f*rr fftapei gqcr^- 

?q?: % %q; f?i;TT ?Tgqfr ^ i f^rft ^ tft I*" i. 

ft 11 ^ ft sifzcr 

I 11 ^ ?rR2R' srai^: 

% 1151^ ?T 5BR;cf[ 11 f % I 

lacR ft 3i^?Rf ft:p7r^ ^ irf?fRf?T 

sRffT I— 

For wearisome prolixity of exposition, characterised by 
dogmatic assertion and a flimsy symbolism rather than by 
serious reasoning, these works are perhaps notcqualleci 
anywhere.® 

RRRT % srr^ci^^l ^ % 

f^cr, f^^rft ?rR^5r ^iqr nwft? 

1. H, A. S. L. second cd. p. 389 , 

2 . The ^atapatha, Brahmapa, Eng. tr. Vol. i, p, IX, (X»ho.> 






Ig JT S ^if^ct ?Tq7ft 5twr 1 1 

V ?qc:^ ^ ssrit^'S 1^ ^ ^- 

Therefore the hymns vary greatly in value ; by the side 
of the splendid productions of divinely inspired poets we 
find a large number of unimportant, tiresome and 
overburdened compositions/ 

The BrahmapaSj all of them marvellous products of 
priestly knowledge and perverted imagination, ... Dogma, 
mythology, legend, philosophy, exegesis, etymology arc 
here interwoven in reckless confusion,* 

?rai3®r it % 11 

^ ^ 11 1 
gift 5rrpir-jF«t, 5^1 ?ng l%i>?r-5F?qgT ^ 

3q3f !•'.I ^Fg-gigau, w- 

sgmi, S3cqf%, ^ m wte-iftcf 

f^q; f? I Uf^ I 

V. gg[. ?c;s.v ^ f qrfguTfft 

sacrificial songs and litanies, with which the priests of 
the Vedic Aryans on a templeless place of sacrifice, at the 
sacrificial fires strewn around with grass, invoked th^ 
gods—barbarian priests—the barbarian gods. * 

1. The Rigveda, pp. ^4, 25. 

2. ” ” p. 5. 

3. Religion des Veda, Berlin, 1894, p, 3. Translated on 
p. 73 of H. I. L. by M. Winternitz. 



q?t-?«i5r ti?; 

?r1^Jiqf ^5[ 35T% =^Tit ?Tq% 

^BT ?rTWTfi^ *t I ’ ^ 5%f|?r cI*(T f5T% 

w ^ 1 I 

% ^ ?n 4 ^ QrqfJr 

Such myths have their source in the attempt of the 
human mind^ in a primitive and unscientific age, to ex¬ 
plain the various forces and phenomena of nature with 
which man is confronted. They represent in fact the conjee, 
tural science of a primitive mental condition. For state¬ 
ments which to the highly civilised mind would be merely 
metaphorical, amount in that early stage to explanations of 
the phenomena observed. ^ 

. ^ sfT Trr^sr-Ji?T % 3n%T 

^ 351 % ^ ^ I, ii#cr ^ 

wqT# ^T, ^ ^stct It I, 

5IIT5RR WT I I ^ ?nR*I 

% ?r35i?7iq=51^ 11 ^=ErJT, ^ 

SJjq^ITJT-TITqT % ^^r^s^rrST 51T% I 1 f I 

?s.o=; ^ ?rrdir ^ ftiw— 

Both the performances and their explanations are treat¬ 
ed in such a way, and spun out to such length, as to render 
these works ( Brahmapas ) on the whole monuments of 

t ifteSHan ?i%cr ^ 

^ o I t tt5?T % arf^tstro ir 11 

2. Vcdic Mythology, Strassberg, 1897 A. D., p. I. 






tediousness and intrinsic stupidity.^ 

^ s^T^i^rr^, ^ ?5r irai?; 

*nj; 5r*% itij; I, ^ ^ ( srniWT ) «tTf^ % wrw 

’ShV % JR*i «r- jtq; 11 

51 T: ^ 37t% ^ wi 

t— 

We are often vexed with their unstable, contradictory 
and partly foolish statements. ® 

in nit?: ?fn m |, 35 ?% 

?Tk ?n%q5 % l 

V9. 3^. ?e.^'s ^ ^ Ji snk ?r«qiqq! 

% fetirr— 

What Oldenberg calls ‘prc-scicntific knowledge,’ should 
however, be more correctly called ‘priestly pseudo-scien¬ 
ce.’ ® 

?rn^d:—[ % ^trn-fsm ^ arlv^qn 

“jiTJbtfiTfSTq; fnn” q^^rw^ ^rf^qjgs: 5Tq>n% 

qiT “?rnnT«f f^n” q^r =^f|c!; I 1 

K 35!,?e.'i.? %T qfzfwq' ^ t— 

Next to the Samhitas are the Brahmatias, an arid desert 
of puerile speculations on ritual ceremonies.* 

3 ^ciT^%q:?=q'T?i; 5 rr 3 wi-nr*i 11 ^qnT?Rl 
n?q!T^I % ^ 11 i:f 3 1 

%q;n?5i 3RTg?qq! 

1. Religion of the Veda, 19O8 A. D., p. 44. 

2. . ’) >» p_ 57. 

3. H. I. L. p. 187, note r. 

4. Vedic Age, p. 225. 



SRT T S. 

I 1 5[T^?I!'-J[?*l f?^T RT{i!5^q-JI3.^?T % 

fjrcn?a % f%=qT?;. % ^gi, gr 35nxi 

q^Tqqgi, qf^iT^qg g«?T f%g qi^qgi^ 11 jn=^g 
3df|ci si?: ^ggr qq?: ^ i gqr W'^ sk sniwj S tging- 
?T?f, m f^JTT^ng | i mm ^ srf^, 

qj’iftq;, S*IWT 3re«T Sq^«IT % Jl?q 11 



5 r%r, frftm 

5 ?TrO' !Ti%^—>jjr 3 'qTfwqf ^rf^w ^ftift- 

«?f T^c i^Jicnn xrftciT«f ^5ft |, cf*it tf5f 

snwj q? fr^f i m\ ?rq|r t qf 5Tcq ?r?q?cT 
^ ^TI qfdq ^T ?rf^ ?r*q r%gr^-fJrq»Jr-JTfr 
^ snrr qrqr I, sri; tft ?rFt sq^cr ^*tt i 

jrf^^r ^T —qr?^ q?f^ | f% q^jT 

q5t I?f% % ?rKTJ7 |t t I qf qrf&qq ^ t 
m I I I^T^t ?rq?qT ^ ft | qiltq ^ qr^j^qi^ 

qr-eqrq# % q?q q| | ;5q% ^ q|Tq.?r?^f 

3 ?Fq fqrr 1 f?T !Sf% ^ fqf% % q^-STirar-qf^- 

qi^q ^f^qq fqt^qqi ^ | fqj^T qftqjW qq^JJjR 

q%Tq % qqqj f^qftcT 1 q?q srriiqr 

^ t^rfS^q; qsq sq^pq fo;, ^ qf^qq ^ ?rT«r qrq: 

irqira 11 

iT^nir f%frR*?q—q^q qrsrqr 

qqrq 4 ?rflq;f^q qrqqr ?i^q ^ fjf^qfl, ^jj9r 
qrriq qj 9;qT q«R wq^ sqrqTq 11 q«r qjfiqi ?r*q- 
fq q?^qqT qi fq q^qqj % f^^Tqiq qT?qT«q 


irWRt srf^ITT ?? 

% f^^UcT (development theory) ^ g''|-^5raT 11 

f%5T ^ ^55[T«t-?rT^;^ e^tiT I, ?rfq =sr ft ?lci, 
^gsnjf^r, sTHciL, 3 ^, 

qw 1%gT^qjT qf^q ^ 1, fe?r% q:fgTfi; 

ft 5[r5^ qil ?q^q ?r^%^ 

?rqwc?PB ^ciT qqr, rr*(T qiqT q^r fcR ?rq aqii^ ft fft^ciT =qrwT 
rm, 3 fr ^ ^r^rw? ^q?qT ^ f^rfr^w wk ^ 
fttm q;T qqwq 11 

qii s^ttw— ft ^qq ft ^qq^V 

Hn^dT I— 

The view that the modem languages of Europe, Persia 
and India are far inferior to the old lanpages, or the one 
old language, from which they descend, we have already 
encountered in the historical part of this work, in Bopp, 
Humboldt, Grimm, and their followers. It looms very 
large in Schleicher, according to whom the history of tog- 
uage is all a Decline and Fall, and in Max Mullet, who says 
that ‘'on the tvhole, the history of all the Aryan lanpages 
is nothing but a gradual process of decay 

woTri,—qrq, fftq ^ % fqqq ft 

|q; f€ sFq ft wru ft qcnqr nm I fft ■ 

ftftq, tuq wk 3fr-qiqTwi[ 

Q?i! ^’ttrqr ft- ?r?qf^ fftfs I ft 11 ft 
ft qjT qT«rr«q I ^: ^iTqr m 

flkiqz qrr i:#^€ 11 ft li^q ft 3^ qft qm 11 m ; 

%3igt I fft rnqmt ^ ft 

I. Language, Its Nature Developtoeut And Origin, by 
Otto Jespersen, London, 1950, p. 322^ 





f ^ !T?f 1 I 

S ^ ■sfiO' 

11 3=?RtT5^ % ?rfe3; JJ^r q^, qf Era-itfT^: 11 fq^- 

qrr?n> ^ q? q?c^-5qisrra 11 w^f ^^trcT I ^ ^ 

jrqrr?: ^ g?f5r iiM ?rf3 ^f%cr qt, 3^ imt 

?nf^ srr^T qji Jp wr^: ^ ?rf^ *it, ct^t 11 

^%-3 ?qf%-—(cosmogony) W 

?rf^iq; % 9r«qqJT f^qr 11 ^rt*. qn^t 3% ienwTqr 
11 fqsTq^qrsq? ?qq I f% irrr^l afw q;^ m f%3i 

lt?ft 11 

1T3—q^qwfqr qrrqjfq^ 

SRf)?r ^cTT I ftj 3jf (cosmogony) % f%qq ^ ^ 

% *ft f§r^ 3 T^, cnr^ f^qt % 5«[q|R ^ 

sntj;, f% qf^=srq t %n ^qq qrr ?n3 frq; f^crar ssrrsr %m 11 

?. 3^ f^^crr I— 

If the sun had been unattended by planets^ its origin 
and evolution would have presented no difficulty.^ 

qfl ?iq % ?rTq 33qiT q| =qjR 3 ^t, dt 534 

35q% % 5iR^ 8 qpfiwni 3 | ffii I 

?Rq i$t ?r3*tq qj^r %qifrr I— 

The problem of the origin and development of the solar 
system suffers from the label ‘’speculative’. It is frequently 
said that as we were not there when the system was formed, 
we can not legitimately arrive at any idea of how it 

r. Sir James H. Geanis, Astronomy and Cosmogony, (1929 
A. D.) p. 395. 



SlRl^TT 
was formed.^ 

JMw’ f^irqq; m w 11 qf^iT ^51 ^itcit | fq; 

?fk-5iira: % % wf i?7 ^if mi ??? ?fcqcrri4q» 

m JTff q|^ 55^% f% q| 1% 5r?fT «iT uf^ I 

^T qv5i I— 

The origin of the planets and their satellites remains 
unsolved. The theories not only contradict one another, 
but each of them bears within itself its own contradictions.^ 

snfic ^*1 irsr ?rq 5 

?raTcr 11 ^fw'sr jt I 

q^?S WTS[ ^qsTT ?fq?rT 11 

V. ?irrs TifRR I— 

It is suggestedj then, that the reader should bear in 
mind the incompleteness of the picture which science 
gives of the beginnings of things ; as we shall see, it can 
account in a surprisingly successful way for several 
elements in the story but it fails to discetn any motiye 
behind Creation, any Omnipotent Mind, any guiding 
hand in the evolutionary process; that this is so is not a 
fault of the scientific method but of its limitations in a 
critical survey of the Universe from every possible angle.* 
giT^— 

The earliest known description of the Creation is the 

1. Harold Jeffrey, The Ori^n of the Solar System-in Inter¬ 
nal constitution of the Earth, B'Gutenberg. ed. (193^) 

2. Worlds in Collision, London, 1950 ; p. 

3. W.M. Smart, M.A.,D. Sc., The Origin of the Earth, 

Cambridge, ( 1951 ) P-7* ' . 





polytheistic account of the Babylonians about two thousand 
years before the beginning of the Christian era. Later 
came the superb account in the Book of Genesis with 
which most of us are familiar and which has dominated 
European theology and philosophy until comparatively 
recent times. As a result of the rapid march of scienccj 
especially in the last century, attention has inevitably 
been focused on the theme of the Biblical story,....,. 

Perhaps, here, we may ask legitimately if in probing, 
in the deepest sense, the mystery of Creation—science has 
really been more successful than the poetic expounder of 
Hebrew cosmogony ; the answer seems to be emphatically 
‘No’. 

As we shall see, the cosnaogonist has on his part to 
postulate: hypotheses which to him must be reasonable 
and confornaable to established scientific laws. However 
far on the road of exploration these hypotheses take him, 
the ultimate goal seems to be as far out of sight as ever, 
although neighbouring land marks continue to be 
investigated with ever-increasing thoroughness and 
uhderstanding.^ 

It is quite possible that we shall never know, beyond 
a shadow of a doubt, how the planetary system came into 
existence.* 

, dsf ^ s^T^rr sitcit I ^ 

^ I, qtffSF «EtTST i iiT in 

teff f, qr wf % ^ %, 

1. Ibid, p. 8, 9. 

2. Ibid, p. 192. 



tK 

Tr?r ( ) %, ^ 5 T*e 

% %, ^ 11 Qig't 11 ^if taifsT^ 

q^fa ?T ^tq iT|f I, ^ ^ ^Tqrfq^i nfs ^ Q,^q- 

fq<t^ ??i q 3 ;fii ^ %i 11 

«n W\ qT=qlJTcITI ?ITcI-fq 5 Rqi, ^>2tq % ^FI- 

^^ d qq % 'i^ %, qiq^f ^ qi^q^i^iPB 

gr^’q t I q^q^qiq: qiffq^-^rciqq s^qq^ f,K?it3- 

■ ;fis t, f5iH% ?Et^ % qiq: qErf^q5i5[r qftf^5f 11 
fa q^ aa f^ ^ fqq qt^^q q^ f^ia'^t qfrf^fnr 
q^ a^q w 11 f^iTq ¥t aa-afa % q;ai?qq:q, fqfrqqqr 
gjfftaq'f frdt tar 8, ^qiq qiffqaf qt q^qi q^; ^rt- 

qra %fea Kv %'•■] 

q;qTf^, qff q^, la 3f^ q^q % I, ft a?f-f|?q 

% ^ fq^iqt aa-fq^jT % qiTsqaq'5qi=(sqTcrr 

a qqr ftirra aqiar |?n 11 q^a t, a^rf oqs q^- 
frft't ‘a?!’ 11 ^ 

lay fa aa-fqqjT-sr^^ai ^ ?rq^ ftq; qRtf qrfts: 
qrgara qs^ar q?aT I, a! aa% fto; a4'i?j ^ aaifta- 
qgyfaq; ftqai % ^ 3 ^ It 1 % qa qy; ftcRt ft ^ 

qrsaraa^tt ar^, qy?rftia?aTa sfe^aqaV. aaar^ 
^ ftai I, ftaar qf% qstft ai 1 qqifq sfia-qia % ^ftajqaf 
^ ^ ^ aqy qq^ || aat % aya arrO y;fa't 11 

qf aqay awtq I ft af-a^f fta aq>yy qrfiaR ^ fryqt,, 
f% a?§:f % ?fyaya, % ?rf^ fa q;4t a aya a^, ffci 1 . -S 

- ?aya % "iqft % ftiaftfta qRqjya a?g f^^lf I— 
. ?. qy^nqftfrra t aa^-a?yft % qil qBy.?n?aq- 





t 1 

^ S »Jt!T ^r fT»T 5itf I 

f^iT?T 4 <11?=^^ q^-^ ?r% ^ IJt 

V. qiq^r ftqqq; q^V f €t % ^ 

I 

H.. ?rp[^T sRT Q;cr%qq; 5 qT?sqnr?T 11 

% qT?ft?r % sqr^sqTJT qrr jntf^T $r«!rq?r mm 

im 11 

\9. qT?:f^5r % qi’wf ^ ?rTil ^rff sit ieqiT l 

t;. Mf-sTna: m 5r3[r ^11 

q?ifg:q?r5E irfirr qiT^??T f^nq «R=q5?r[-srtTTH— 

^3:<# f^tqcnrr % Ina ^ ^rss: ?TT^>=?iTT-#q 
1 1 qr q^3?rqrr ?stTiT ?rff i ^*iTfq % q? ct«t ws I 
ft; q^=qw S i:?! f^qq m qqwTJT ^pqqq ^qvn# q? qrfqq; 
qrrf^ 11 ^q t?iTl%qf-q^l% fH T:fTq % sirq^ ^ qrq ^ 
?r?raq ^ 11 

g’p'jjt ^sfqqf qJT €r?nlw-5r?q qr?r—fqqq 
ipT sT^qjR q;?:^ fo: siq qiuqjqq qcifsqqqi 

^TTJuft m f^qr, ^ # wq gwr % 1%ftsr 

mw-qq=q?r-^at 

^qrqqr, tfe^T 3^^ qraq?qq wrf^ qifq, 

f¥^ ci«q cTiwi ?rirR ^q ^ qq^ qiT^t 11 qTsrm-n?^ % 
^ g:fe-35q%q5T qft’fsreiq^?; m ^qq 
11 3?qf^ % 3nqiq^ t^rf^q; f^qi? 4 ^rqq ^riuq 

11 f^qq % qfqqiqq ^ iq| ^wrq 11 f^qq % gicrr % 
%q 3r¥rqRqi t^qf^rq? ijfr ^ 11 fqfi?5r qf^ ^ % wmi 
gxq qqfq ^ q|f fqqi i qqiq qqfq 



^ Jlcr I 1 ^TRlTfr f^?T?T ^ q^T^TRT | \ 

m: m ’^T Ji?r ?qT¥tTfqq; 11 

TF5[rT5r e4f%?n ’T?; €% 1%q^cT 

ci«rr qi^RTR iw q;T fr?r I f%— 

(^) T[R ^ aiisfeqi ffT^jT q;T 2 rt 4 few wiT l 

(i^) wrw 5 w w wrfsiqj 

3;T^feq5 fewT^ q;tf-^lf 11 wwt— 

To the childlike intellect of the primitive Aryan which 
knew not how to account for the manifold strange and awe 
inspiring phenomena of nature otherwise than by peopling 
the universe with a thousand divine agents.-*- 

A mythological account of the origin of the universe, 
involving neither manufacture nor generation, is given 
in one of the latest hymns of the RV,, the well known 

5^^ 55^ (10,90)., the main idea is very primitive, as 

it accounts for the formation, of the world from the body 
of a giant.*^ 

There are in the last book of the RV- some hymns 
which treat the origin of the world philosophically rather 
than mythologically.^ 

?rTf^w wtw WT^-ife wt, 3 % wtci wft wr fe wufe 

^ 5f|ftWT wqRfT WTWT ^ JRJT? WTOJ 1 

WTW %I3: I 

g:rs 3cqfe qiT itt, few8 w fewW, 

w wr t, ^ ^ w«ki 

1. The ^ata. Br., tr. by Julius Eggeling, part II, liSji, 
p. xii, Intro. 

2. Vcdic Mythology, p. 12,13. 

3. Ibid, p. 13. 




^ (?ois.o) ^ f8::qrnqrI:.i ^ ?ii% 

?r?rwi 5rw?*iT ^ I, ^ % g;f& ^ 

sRuV 11 

5ff’%3C % 2C5[rTT ^ fej ^ I, g:fe-3cqf% *ft 

^ !Tff, Xl?3rl ^iscrfj?^ ^ 11 
finff ^srr^'^T—^ 
l?rT ^ 5i«iT STif? 6 ;ht %3;7«nH % 

f?TciT?cr ?mT5r % |?fT 11 ^?:-f^?jT ^-t ?r'jqTq€t «Pt 
^ f?rT I s^Gf ^i I, 3^Ef ^ ^ ferr^T 

^?rT 335 ^ ^r?^!T t, f3#=i3 qrc^ ^«tT5*nJT 1 
^“fw—srwu-JF^ % Bfici: % # fRi^n^r 

^ f% sTrawr-iTwr s^^Tt % ^tti^ gfl-fw^rr 
sif^qT^, ^ 5Tr^2?T5T ^qr j[?«i «t 1 ^rit ?rf, 

3Trf%5I I^TT h ^ ??r f^Etq % f%5lt ^ 5i22r ^cl 

ft?!? I, 3?r^ s^rTtR? UTisfOT =gf^ciT*f 1 1 6;^ 

f%5I?T f:q qm |, 

11 ^ 5i«qt ^ 115^ sreraiw 1 1 ^ fr?7, ?r% 

I fq> 3Tiq;^'f-ft=^q;q; fff'qq; I 

ciiq mff^qi qrr sr^rar tql-Trrqr qji ?rf«iq; 1 

^'ffqiT q;r sfifj^qi-mqT % €Tq?w | *g?2? ^ 

^ iqt Tmrm qfT 1 ^f f^rwr t— 

This is mainly due to the fact that they (gods) are 
nearer to the physical phenomena which they represent, 
than the gods of any other Indo-European people. Such 
common features tend to obscure what is essential.^ 

^-firfqsr w— f?T % ’rr^q; ^ 

^ Tprr I g-Rtq^^vi ^ iqr^^q' mi qqn# ^r^- 

I. Ved. Myth. p. i 5 . 



siRifT 

% 3?fjs 11 ^ far?jrT5ft ^ 

^Tij; ^ f%3T7r % ^ jqT<t 4 ?rT^ it t 1 

q[q5T5f?tT ^ ^r?v-??T57—?rT4 % fnf^T«i q;q;TqciT 
% fTTW-^qjq’ ciq; qjT 5 ?tjt qR qf^ 11 zri tit*! ilitq ^ 

?r^ra I 1 iqq^f^ljR WT %— 

Concentration is something quite foreign to the 
Western mind.^ 

wqr(i;~i 3 ;q 5 Tqcrr Sc^ot j%qq I, f 5 jgr% qi^^r^q ?i? ^iqqT 
?rqRf%ci 11 

f%5T'T, —?rTq q?!i75ft qT?=Err?q si5irT5ft ^ 

q?7:% fo; f^^^crr t~ 

The Vaisheshika darshana implies something, which is 
fundamentally more rational and even^ in a certain 
measure, more intellectual in the strict sense of the word 
than modern science : more rational, because^ though it 
remains within the individual field; it is free from all 
empiricism ; more intellectual, because, it never loses sight 
of the fact that the entire individual order depends on 
universal principles, from which it deserves all the reality 
it is capable of possessing.^ 

iTSTTcj;— t^fqq> ^st 11 K^qsr ^tt^r 

^f^q; gfe qrr ^q; ^ 

sTdJTR 5rTC€ % f%?ft gtuT wfwqj gfsggi I I 

^ I, q^ 

?r3qqr^q?JT ^rrsr % 5^ 11 i:?r%Q: f% 

creq # sfl t rC? ’rqi f% ^ 


1. S.B.E.j Preface, pp. xxiii-xxiv. 

2. p. 247. 



sfgrTRg' sRTqt f?rR^ 11 3 ^ ^ % 

cpc^ ^ ?f^ciT I, ainii^ % %qT jtrt 1 1 

( rational) gr^r % ^ f^ctT |— 

Rational knowledge is only indirect knowledge and 
for that reason open to error.^ 

?WTci,~ci^gg7-fT^ ?r€T^Tci;-iTfr |, ^ ?5rfe[iz: 

•errf^-si?^ ft 1 1 

fJT HTJT f?! 

^ ’35T m fq^R sssq I— 

but the Western mentality^ being turned almost 
exclusively towards action and being unable to conceive 
of any realization outside the sphere of action^ has come 
to oppose theory and realization in a general sense, 

4fs-^5’T^ 'TR ’^t— m f?n^ q? 3 cr flqq m 
Ireiz:— 

Cosmology, even within the limits 'of the Vaisheshika^ 
is not an experimental science like the present day 
physics. 

?r«tTei:—^ 4 !, garner 

% ?is?i Rq; q^^?ciifa[ f^i jt?! 1 1 
Rf TO ^ cfq! TO 11 iTf^-^rr m it?? 

^ f^qr I 

^ 5rrfH!i-JT55^ S fseqT 1 ?rt% fw sgfFct 1 1 


1. p. 243. 

2. p. 285. 


?. ^%-f%gT% ^ ?rf^ JrT=^?r ?n 2 r- 

?F 2 i^T? ?ri??a I j% ^iw^ snici; ^ grT?;?*! '7?:if 5 ^, 
?rf^jn#, ww mm qRstfr !■ |^t i ff^g5fK 35 ^ jpcr: 
q?:-siu ^T 11 

R. 3 ^^ 5[r55[ ^r ir^Tt^T mm srsfTqfg % 

fWT11 ?niT ¥frw pfTfi^ % srRT5i!r ^ ?qs 

I 

3^E[ ^5?[ ^T cf\?r^T HgKr-55[^ m is[f%s: 1 1 
3qf5«ra sm^u 8 3^q q3[ w;t ?»rrfr S 3 #^- 

%'t 1 

35 ^ 5[f f%—tiTiT % q^n wt? ^ q^ 

I, 3 =ER % mn Jfsra qrr 41 ?i?a % 1 1 sr?jqrT^«*iT 4 

tR;n- 3 ^^ 8 qf^ 34t Ml, qqjH fg%^ tr^ 4 

gq ' qftg ^ qrraT 11 ^ri gsi^a q?ifq 4lf^^ qjj f, ?rk 

q^-3^q % qp qX I, ciqTfq mm ^qg ggT?cr m |lt 

% qf iSTJct T^qr TiqT 11 

35q ^T ifq^q—q^fqq^ M ?:qr gqq % ftqq 4 ^ 

^ I— ' 


5 ^? 



q^T ir«ll q^ qq: 1 

q^^f: q^qsq^qsqWTl. q^: I 

3 ^qT?x.?t q?; q^T IP 

? Ul ?o, ?? II 

^ 3^q q> I I 3^q % q^ ^ I ^1 
?qTq q'^ % ^ 11 

g% ft ?r?qq q?:q-3?q qsfi t— 

“q^T^q^ 3 W 3 :H^f?rf? 5 qq:i 3 ^ 1 ^ ho ^ I q I qip 
^*^_q5g = qfi^ % q\ f^q g^q ifit qiH ftcIT | | 

%q:-q5=q ?r^%qj ^ ^ qsfciT |~ 

“siT^qr^ ^qqqr ^\mj qi® ?« Mrs. R 11 
^rsfi^_jrRi%qT qT= 5 (t%cf qr qig %, ?qqT=qii%' 

% [ fgr ], qf qq: qrfidtq I 

^T fq ^ f^i ^fs q^T 

qigqiq ?rq?qq qi 1 ^ n^q ftqr— 

“^BTsr: ?q»TTqr sqq ffq 

f^cqq;.? I R\\ 

5 jp:j|gi;^—cRt 3 ^qfe ^] ^qqjqp fqqfa, qS= 5 ^T, 

cfq^^i, qt^=qfra ?rqT gqq ^ % qqjq i, q? 11 
grt 3RIS: ^ g^ T ^qT?qcR qiP^J q^q-qfqq ¥R ^BfclT I-- 

\. |qqT «^ qqqqqtar ? 1 >fS, v \9 n aqr n^mRH, snffa 
qq qnq I f, '^ qt qft S^tq: |‘ I 
gqqi qsTt—qqq?jftat *; i ??—q?fqq pqq^ q4fw 

fqsqq II 

qw gqiin s. i So q fqt q>T q%q I —qqfqcqq^ fqqit 

?qqiq qqfqqiqTT: il 




?rTct ^ % u^nfT-^n^ 3 ?ei 11 set ^ 
g'sr q^ ?rfq«3R 11 

?r?q % qjT^^u qjraif^ ^ t 

sjq^^qjr n^TT qiTW ^rriT w 11 3^q % fr 

3?q-qw % ^ fiTTr^ % qiR^jr 

^ ^ ^ I, wi f^q 11 

g^ % 3 R 2 T ?JT?r—3^ # % 5 ; 

%g|r scRT 3nf§[ q-T^ % ?q^qr f^qr 11 
%5i^—(q;) qi^rq \R l ?^, ?v i ^ I 

(’q) ^T^qi^rqj 5 r— 5 [iq;^ qnQ?i ? i ^ l ?^c[«rr 
? RI \s ^ q% "iii^q-straqf c^T q% ^qf^rq^ % —f%qqq> 

^ gf^qf 3^cf q;^qi t— 

(?) “qpTT^^TSlTII^JT'’ ^??Tsn 5 ®[T^«lT^l?WT^— 

?{;^qr 3 q; fqcq^ | | 

^f^sf^T'qrTqj^rg i ^ 115355 : ?i?qtsfwTOrfg w -1 

I.I ^ I 

^ar ^S?T ?TT<tq: 'JqgST ^ %5lir: I ^^%5(^— 
ff^ I g*tT — 

?rqN:—3^^ ^ % q;^ q?5f ^ uqiTi aqtqciT |; 

\. Tffqat^RJt qtsqqnacwiqsqjiqmff |t %?T?a^ ^ I ^ I 

% vtTwr % «u«vi q 5 Tq!T f 5 r«qHT|-'‘?»r? 5 J mftsqi qfirHT ^ 
gqq-fqat I a?T gqqt qsr: «pf5q?r: 1 ” q| gqq- 
fswi 5nfe 5iT^T?ar«T5f 0T?q>q gqfqq^ nl ^q?i5qr ?>cft 11 
sqffwq ’jjq w^wiq! % ^qiaHic arm srsi; tg^qwi^isr 
qjT m OT’t’jqq* 1 1 



[ ^ ] ?rT^ 11 ^TcfT |? 3 T 12 ;^, ^ctt |, [w? 

set] ill I r'*fit ^ttw t 

^ ^’IcfT I I 53^ 8 WTOTI ^ I I % 

?rfHr ^2: t^?r 11 

(R) o?rT^T^;T— i 

gT^=jrf|% I ^5f?i=5ffr I 

(it) <ts=^%t 3 % g[?5r mgf^ 

Sfk % JTSfT^ fipzr f%<5Tl^ JTfTgfjT qF^feis- ?nsrac 
% ?000 IJ 5 ) % cf?5r 9 ?r5? ^|WT 373 ^ |?TT 11 

(^) ?0 I ^ %5(f||^ = ^?I q-^ qJT 

jj^*t| I 

JT^JTRrzJr^fg 

Sf^ % q^I 3 —’EI^^JI 371=^^ m4-^T^ ^- 3 ? 7 f% ^T 
355^ ^ 3 rfiis^f^% ' 7 ?=^g:JI’ 7 R % OTW ^ 7 ^ 

11 J7?5f §7t? ^TgM ?rTfe 8 sjwf^ % sr^q? ?rs3[ ^ 3 ^ fci: 
11 ^5T ^ % f ^- 177 ; f5rT^f%%3 t—- 


?. cTJT: 

^0 ?° 1 ?RE. n 

5}. 5^5 

5go ?o n^o 1 ? 

h ?r5W 

555 OTo ? 1 ^ M?’ 

V. ?sr^T 

0 

0 

% Wk^ 


R. 57511 

gqo Y 1 <1. 


»fl?!T 


n;. fl^?rq: ^ ^ 57^3 

S.. i^: ^ 30 I Vi II 

m gr4 g qffTTT!' ?qs ^3 t 5iT?rr t— 

?. >T»n79ifVm flf ufV 55r>^ 3jqf5T<?? ^ iiq 1 1 



3 ^ ^ 

?. gfJT:—?o I ?^£. I ^ TI?^TS:' I— 

iIp-JT^s5r%?f ?i4?Tr ffq: i 

TT?^ q?: (^*n ^dt % 'j^) if% S 

T%’3crT I— 

?rNjrr?i; ^rJT:^5^^ T^rr^rq^^qT? mq 3^=5??TTTfr%=5§5fTcr i 

^ qT?:?Tw‘ 

?r?T i?^^?rg q^r^rt- 

s«qf#g—# p |f% y> I ^ II 

?rqra:—^rr^qf^ai; Jcrs? % jr«n5r==3qT^T?T qiiw q^ 

q|qr qT?r^ 11 ^ q^q qjT iiijr q?cr |—crq mm Ji«rr?r ^ 
q|^ m I 3g qqi^ ^ §qqqT q^q 3^q ^ q|^ H^qf^ «1T 1 
q5^rw-q#rct gfqr qsT 

q3^%<5f % ^ q| 3q^q itciT 11 ?i'5tra ^ 

is^qt q;T%T qis^: il% S ^?rT I 1 

:3dl ?rq mm qf ^qg: ggi i 

^grq;—S $ftg' tr mj qi i simi m ^ 
5I5T ^ 5rqqr ^rrf^ q%g tf ^iTd % 3dt qqrr^ ?nqt S ^F<g!i 
qrs gftq 5r i 

?rT5t qrrq; qii 4): ?i%5r '^q q?T ?rsf 

watery q-ff ilfilT 1 sR^g^ q| ?rTq: qiT fq^w tfqi i 

qg^gr gTO: m | 

qf fd % 1 

qrg ^ig s^Tgr—q^ qia S’^Tqj ^ 4t gq ^ 

qqrq % f$fq sqqgq l^ri 11 qqi— 

?. qiw qtgfg wf^qtT gfe (?) q q^qp? qsfqsf m 

q?> gq ?qeq qtsifgT % qqqg |— 

q^ sfvrq^^ qsrqq, I 


I ? I K II 

?r*itc^—?Tr 5T? cTRt^q gft^ 

li^ 1 g«iT— 

ipir^fF^ ?r?T ^WTcf i wig vs R^ll'' 

^3^—^3i: cw] ?nKT5iT t ?TTiq ft ?rii- 

m 5 tjftgfw I 

5 ^—5^55 ^SC I ft SIWT?T «FT q^k I fft^^cT {\ } 
ft ^O ?o 1 ?^o n % 5qT^T?T ft qT?qJ ft |— 
sftss-H-^rs^T^cn?; i 

3r*ikj—^ ft sft’Es 15ft5s qrr 3r^ qi^TST 11 

\ qaraqqer fti c[;q; 11 fftqq ft 

w^ wftq; iwT# % ?rfftftqci fft^ar^^ ^ ?«it!t l^fift 11 
?Ri’Jiv ft—avningirl^j tts 11 qig 3 ^^ 
VIw ft x^ q^—sr5?iqFciTgn^ =^, qi^-ra^ 1 1 ?icr: sts^itt 
is\K ^rsqqxt qqk-^rrq 11 

ii=ni:5r?r?i:^?5Tq;—wsqfcr ia?i;-?r?(g[ ?n^Jiq; *[t i wrg 
^cnu ?ro ft f$T^ I— 

3Io?l?RrT?I. ^RJIFTrl. ?fW%?^Trt 5Erf?T?Tc5nRTrl f 
H5rft?r3?r^Hfw5TT;^jJ5T?w^ llftvsii 
w 351; ^r^T^fft^TT sTRft 5ifr^%?r: lift;;i( 

'sq **Ttqr ft 35q?JT qnsrr 

t wf sarf^-R 5 # ft gw ^ I 

STS^^Trl, ;5^W«n |j 
^Tfw gft 

qq;-^w;,q?T aqRqR ?rTft ^ 1 

?. §h;tt «R^, ap’isgo 



3 ^ ^ 

V. —q| q|^ sqr^qr f^qi qqr 11 

% ^rsTT—3qo vi’i. % “qq^rT^^T” q-q 8 q? 
^ q3^a,f?rT I, qiT wsiT qjT m it 11 le qrq q>T 
qq; qT3 qi^ ^uqr ^^I'i.^s ^ I I 

%5i—qt^T ?nf^ ^ #q ^rsq aiif^T=^ 11 #i qr^q; % 
^qqq-f^qq^ qigSU^f, STo ?o^ ^ qqj g^qR; 

I— 

WJrirl^^TW'S'tsT =q I 

^3q5^f%qq5q7's=q =i5[fqft fq'g; ii???li 
?rq!cit,~^ it^ %, qJT^qr ^?r %, ^'tqjqj % ^ %, 

qt’q ^ fqqq % m I, ^ i 

vs. fqwR—% qqg.q ^ fe’jiT I— 

qf^q^qRq^fRqqVqTij.i’ 
wqrq:—W ^ qi^qai qit # it wsqqq, aqR, 
affq, fqqjq qi|^ I, ^ qq qqiqjqq? 11 

fqt ^^K qR qq ‘ ‘qr^T qqj'j^^q’ ’ q^ ^ qi^rr ^ q^q 11 
cq qiqT % qjq fk ^sqqq ^mi fqqiqT, q;q w 11 
3q% qiqjq qT% fqqR fq^q ^ 11 
c;. qT3 ssqqr R^l'*.'*- ^ ^ jft ?3^ q>T q^ 

prit— 

3fq^ qfirt: q^ftgl I 
e.. qqrq’—aqrq qr=q i fqqrr aqtq f^q%feq 
wRrqt t I— 

(q;) qtq?:!aq % sqrq-qTR ^ f%qt la aiifqr J^q 
^ f^Rqf^feq «fq I— 

t wqtwfqr qrstq^w yafa 2t«PT ? i ? osit 3«n 
qtw'm'iqi 


srflSci;—qsiTJr «iit m^zim f^rl^iTf Jif % |t | 

(<3) JTfTVTRcr, i^rif^ciq^ ^ jwit ^ 133 ; ?r?JT 

3 ^ I— 

?TfT t I 

f^jpjTRqq; wf 37|T3:I ) it q5|^ 1 1 
I 

jraT5T^5?tq?T Jt^^JT ?ir^wT?5r-f5Tfe 

jiHi-PT ?rs:i^ af % %!? 1 1 

5qi gicf itcTT I % snw ailRr ^ WfT mfe 
^r 5qi??qiiT qi 1 grt^ arirm a?^ fifaaa ^^ I 

(a) asrTJTq::—3?^o 3qo ?i?o|i 

?r«^—^ aaiff 1 1 

^ iTff^ % ?R??r ^ 5 ^ 

q^=sri5fg wicHt— q%^i?a ^ 1 
3 QigR^rT^ =f5jinEcagfggi% 1 

^f??rqq ^v?R ('grr g^qjo) 

?rc5r, TO sftq; sr^m—aig s^Tar ft sffft# 

CRT ftt ^|T I I qsrr— 

^RaffR^TTfT^qjTTts^riS'sa^ I 
# HW ^ 3 : 33 % afffta fftqnR # 

1 1 

ai sroq;. I, ?^q ?rft ft i 3^^ ft 
?RRr ftft qrr vnra ft ftqsT: ^ ft 1 1 
ft <7?—^>1?: % RTairiTcfR) 

Jpa—’a' ?r?4 =a’ ft B?q ft ufi^ qrr ara a§ai ^ 

aqscrr 1 1 


TO— 3^1531 ^ f^^fTT t— 

R^f^si q^T II KRo II 
^T^Tci:—qi;f% t 'KT qTW % ^'t 11 

3f^?i fwfT^t ^T 3T^—qjilq 3fe[q ftir^l 

^ f^»slT t-~ 

The term Prakriti is conspicuous by its absence in the 
ancient prose Upanishads.^ 

?rqrct,~qfr% ^jgr qT=q'lfr ng ^ wqggi 11 q? 

qtcT ?r1% ?qE 11 

55 WT^=qfrT—gfq ^T ci?q ^ 

qq iq qqi i qffa ^t, at ^ 

% TfcT qjT #1 5T€ 1 

^jtt—^ o^iv^s (5?s.=^iv3'i?T ^o) 
il Jif ^ ?rf^qT ^cr t~ 

^f%iTT qf5f^ c^Tf: I 

^1103 ^ srf^qr ^T ?rq 11 

iqff[^=5rjftqT—fruci^qt, srratqi frfW wrf^ 
?ft 1 mi t 11 qqtq tqpcr q ^ 

i. Origin and Development of the Samkhya System of 
Thought, Calcutta, 1952. 
qra?qfarqsT ( fat?w ?rq^ ), s^TH^Tcq ?fT«r, 

% mq % «TfT, q?rT qtftm 11 qfq^PR 

sqjH-qiwr % qqqt q?i®grRT % hw % 11 

gq wVt qnsq «PI 'P<Tf ^1 ^T I qf? q? m 

?T5q f?T3 gsri, al qrqqr qim ft; «t33=5fft; q qqq f?r1 «rc 
?aq-%-;«q sqiH-wtsq wl'^ ^nwi i 

o *v ^ 

q§ fqqR ol^q | I 




'TSv % fej fiFJT ^71^ €IHT;t 5IT ^?T I I 

srif^ ^T 5 rq=^ ^ 

tRu f%g:T?cf 11 qqj— 

fiqrf?r«TT ^q?: i 

silFfe: ^rS?: 5rT?f??^T5TTq'^2r^ II 

; 3 ?ft qqn’^ qf ^ ^ ) 35 q??T q>^cft I, ^ 

% qi ilfPl I 

fjR=qq t % =^1^1 3ft^ 551^ ^ qff?! Wl 

?r^crq ?rqqT 11 ^'iqi-^qn^cr?: 35r qjiw % 
?p 5 c^?F 3 :?: 11 

!r’?T?r ^ 

qqi^T ^ I qqR %m \ ^iq ^fs-srcq^ 

f 11 qrg j^Tqr 'i ^ I— 

|q»^ lU II 

^T ^«iT i?f qqrftr qft fisrqq; l 

?riq% ^It^ ^ ii ?» ii 

^w^TiTT^r q^W ll ?? li 

q^qr^t 3^^ 'tq qfqsjqniit i 

q«qT?Hr|^=^‘q^TF[FT^3 t || ?R || 

q:5f: ?rq q«rT 3r5I3.1 

3t5''.t«F?WWT?j'* Hferf^T: 11 II 

?t«itcj:—[ ?:ii cw ] 3# ^ ^T ^ sorq sqqqr 

f^JTciT ^ 5[f& siTcft 11 

^ ^ qfqr I, ^ qqsK qir ?r}^ ?rTq ^ ;c5f ?r5w ^q % 

?. (?I?l'»fiq) q!T qiSiqrT—q?JIT q® I 


3 ^^ % 

?rrf^cT 11 t 8 sr^ si«>TrT 

^ #f^cr I w^r % I5«r iras l?rT I ?:5i 

^ sq-^ JTf^ qr^TT |, ^ 1 % ?rf^fect 

2?!I f^WcIT JTT'^ It^?: [ ^fl ^ ] 3?<p5T I I 

3it^ qr^ ?R?»TT qq Mt | sr^qq'tq srsr 
^ ?r qr I % wq ft tw 3i?Fq lari i qffar 

ft #q ?qq q^ im l ?rqt^^qr2[t 11 ^q ^w 

% grq^cn q|Tq. mfqk i^rr i wig vry ft I— 
ajm^TRl? qT=sqqT^ ?TfT= 3 : aT§;^ 3 |q ^ | 

?r*iTq:—g# ^ q?Tq.^lT qift qi^TT qigg^q l?rT l 

TTfTg; % f¥^5=q qy^—qqyq % ?rtq> qrq I, 
qirq. ftt ft ?rN qj^ ft qiqT qqr 11 qqt— 

qqt q^K^fq^flT >^qTfft<t^qq:: II S^^s II 

srfT Mft: ^yjfq: iRq 11 '* 

qq, qfT^, qfft, mi, 1 } ?, gt, ife, «sqT% m, 
%%:, ftfqq:, ^Tf? q|TJ^ % qrq I I 

fq% sifftfiq; qnq.% f%q ^ qr^q trarq ftt qrg 

g^T^i ft 11 q*iT— 

q^=q t5rq!J=q qf^q^T qq q I 

qqkqyq^y jfist^qqTi^qTqfqpq^: ii ?o^R? ii 

qrg gaqi ft ^ I— 

_ . q^R t II II 

mo go ?jo Y I ftqysq^ qi'q ?iy^j? q q?> sqtq 
qis ft? ft qq.q 11 %qq qq^q ^ ^ qqr qre 

I I ftqifqgq STI^qnq, ?|Y|? qqtfT PT qw«l 

mv^H qsTqr 11 



^f|?rr (^?oo ^ ^ <3^) ?«rnT 

t— 

lfs^5^Tfi,i ?l^i( II 
3rsira;=a^Tw % gfe 11 

?l?v ^ Tifr55^«^ JR cr«rr 

^i 11 

JTlWKci, snr^ct'RlRjfcr ^fq^-?n§=ft ?f5n5[ t %i0T I-— 

^ I ^=?IT, #f:, R??r!5n?|:, 

SWTPWTfn:—q?5=c^W»TIi: 

II II 

?rq!?i:—‘q|?i:’ ^T I, [3% ^] jft I mi, #, 

Rw?rrq, ^ m Rvb % qqk Rq 11 

tf^ t—?n^T, srrsrqr ^ qj^r I— 

(^) ff ff f^r? ^ I I s^cT ^fR- 

i^qL^r^: I ?rWTrl3TT f Sf5rkf | ?fo 

^l=:ll qsfqo ^o %o I 

% kqr ?n|kti ^qk?=qq^ qi^ 

( ^TT^RW ) t ?TfJ5ritq ^ ikqf «l I ^ (?iqqT) 

q§T5l.«R1T 1 

(^) iTfT53^RT srsriqflr: I 5r5?q?j_i 

5ri^o 5(10 y>lltltR?ll 

?rqkt—qsqqk, qiHi't qf [qstiqfg] ist i 

(q) qjCT ir«T^ t(t irg: i 

w Rfiq: qr: 11 

Rfg: qt^TRj’^^rsq'^cl.g^qt q?:: ii 

^ t, % q^ qq, qq % q> 


ife, ife % qfT^?rT5qT, qifi; % q^ ^w,, ?Tt?: ^rsqg? % 
q> 5^ 11 

¥iT«q ?|vi? ft qfq>^ q^ qjT I i 

(q) 5f?5[^vq: q< gq^ JT^^r: ^■qg^TTg^ I 
^ sq'^g'gqrq'^ 11 

Hqo ^\^\s 11 

?rq|ci;—f Pgqt ft' q^ I, ?pt ft stw s^rq, exq ft i^q^ 

q^R^T'RqT, ft ?r5qg> 11 

q?^ ft ftt q?T5i.^ qq- qjq ft ?qw ftqT 11 
giftj^fq^T ft ?r5Tq:% q^m—q^qqafft ^ gfe 

^o ft ft\ q^q,% qjqqq ft ^ qqk Pq I 1 ( 1 ° ?“=; ) 

qrg g^iqi ft q^iq^^ ^fg^ai q;iT 11 qqi— 

'Itg^TR: fft^w l«l»^ll'' 
g^q-qq^iFT—qiTq^qrr fttqq 5qq-q<qjT qrr q;^ 11 g^ntr 
qjT ‘qtqjqpf;’ qq ^5 ^ ( ^I's) qq % sqg^r?;^! m 

%^T qqr 11 

^ 3ITP 

15 q>llft t f%qqiq% qfft^Tq ?nft-?rTft 
ftft 11 ?fqlac—q?ft^ ^qq^T q|ft % qpq^c ft^r 

I qwqsg^iqi m\\ ft ^q^'tq^ |~ 
rpsmrqT^ ■wrwinft 

_sisq'^q ^qqniq: 11 W 

\. §fiHT spft, 5tifftrqq q^tq =s qq i . 

q, gqqrftft, qrg >fiq'«fii / 



?qg I m, siira; er*iT 

gT*(t wr^ % ?rTfci f 3 ?t 

3r^jT sgr^R^ir mfft 11 

% cft^T ^q ^ I 35Tq;T ?q«^q^?if ^rrit 

ftjqi 3iTcrT I— 

*f?T=i.^T;qT 


??r 5 ?:^ ^K gl%»?(lf^q;T i® ??v q^?: HT^qT= 5 rT 4 q=wftni 3 ^ 
^ assq 11 

311561^=^, STf^^TR^’ 

% ?rfg'^q?5T fWT I 

sr?^ ?im—(q>) ?r5^R # it 11 ?r*{H 

^ ^ qsT ?rT^ *rr I 

irrf^ciq^ 3r«n2r \\t; ^ ^qi? ^ sqw 

— • 

^T5ra5['tq' cTT^T^R*^ f^^rRirq;: I 
swffKt qT^TqTi5rRni.iR^il 
?i%5r: lR==il 

3r*i!ci;—?niT^ % mmi ^K 11 

^Tg 5<T«!I Wo ? ^ %??JT I— 

qqr^nTWTTif w*5W i 

qjjfift =gTPt wfFlifl:§rwHi^oii 
wailf7;~[Jii^Tq?«n ^arf^ % niTq[.3T0crT 11 

f^q<tg 3?lf^ % giiq ^ WIfK % ’JJROT f^WcIT I \ 

qqi— 


X. l«qX WT^aqq q?qiv^, w'wo io i 


sr?r: ?r?lT^ 11 

(?sf) 5EW—Y ^ f% ?t €wa*. q;m-inir 

% ww 11 

5f% ^T i^^^fT—1% ?TTgft ^ 

m- 

f6?i^, ^T^:, it«r: .«OTf^ 

?r«i1ci;—?rifT?: % >7^^ mm ^mrm it wm, 
^rifBt 11 

(tt) 7T^—JTfl^i.^l' STcI*q?77!f ^ W ^5T|:1 

^ ^ I— 

ITJT^ra ^S?7T51T TT^TW I 

^ wr^m^i^ofun 

SI, iiWHn5rt=rrf?ii5rT ^ 

qrrg gin’ll vivs. ^ ^cr t 11 ^ ^5 

11 

irTiTT'—ct?57T5n^ # ^ ^5t 

mm 11 Sf^rf^^^TJnr!: i 3° 5» m\ *:5.l?c;^ii 
71?^ ^ g^rn^tT^ ^ g;fe 'Kjt ^b ’g'l ^ 

3^ 13 Mf3 3^ mt? 1 
mwt^ t ^f^TTI^T—^'7*7 ^ ?— 

5r«nqfg5 5rfi3: i ber^ 

3Wir-s.l?l?K^5^'7li 

^qfSrqi: ^ sqf^q^ ^cpniqi# qjr 3#?? 






I |JT*IT— 

5 %^ mm I siT'T^-sr'Tt?TT 5 rT vicii 

m^mm^ jp—frrf^ % 1 ,3f| ^ 

*151^ 11 — 

g?5t xm \ 

^^fcF?TT 5 reff «lTfl, 11 

m%^o ?o5^it,ii 

?r«ik—[q5T2rrg?5qT ^ srt?: sit^ fcr] ^nqf 3^51 # w 
t, ?| ^ It mm f 1 cT^ wrq ^ gn% 11 

cITin^fT % 5I^T it^ % I 

3%?I r^CT^ ^ 1I?T—3% ?ft%T SW?T 
m ?rm f§m^ ^rqt ?qgr5[ jp*( ^ %»3?rr |— 

The ancient Upani^ads do not mention the tanmS- 
tras, but the word bhatamatra occurs in the Kau§-up III. 5 ; 
and it is difficult to ascertain whether the tanmatra doctrine 
is adambrated there. The PraSna Upanisad speaks of prithivi 
and prithivimatra doctrine, but it is not regarded to be so 
old as the other prose Upanisads, viz, the _ 

qrr ?rif 

^ fil^ffiT | I q| f 5 rf^=WcI 

qn?TT q;^?! I ^ d?HT5rr ftnajfg qif ?rfi[3d: 1 1 srjt gql^ 
^ #l 5 ft;^sfil^ HT^fiqJT f% 3 J 5 d qif 5 tlcf t 1 q| gqf^iq^ 
SicffiT S^CRT !T^ «U^TiT 5 tTdT ^ 5 TT ^'t^q inf^? m 
^qOrq^ vt# 11 

f ^TTTT sqfqq^ % ^fdirftq? qq^r ^ ?r^jrni 

!T f cr g%q- i<t sft ^ ^ f^T | I Sq^I^q 3 q^rq^ 


t. p. 13,14. 



% 3^ lifr^Tflr^ qs=gf^^ % 

Ipq ^ ?I?HT^T ^T 3?%^ flI^?fT t 1 

355t ^r S«r^^f^3?W—*T|T^^ % <i5 
%K 1 ^ ^ffiT^n^ S’?! ’ll P ft jpt ^ ^^- 

?j??i ?rf^cR^ srr i 

^1 JT^RR ^T m, K^^T grwJTT ?r?qRr wm~ 

11 

f?npj?!j ?n4 ^ 3 ?!i ^ ss^r wn^# Ir 

11 

%T?r 

%?IT? ^ 55Jr sfiT ^T % HRT 

3TC?3 ?n5[T I I g?ir % 55^1 8 ^T QTO t% ^JTcTT 

I, f^sRT 33 : I ^ ft*TT f% 

wm 3*11 *T?«i % sr^?r % if^ft ?rTf^ 3 ^ ^q %% q^-r 1 

f^ ?rr3 3q; ?:q, ^3 ?nf^ ^ qi'^riw ^ 

?rfe iRq^ 11 ^ strf^ ^^ 55 ^ ^ 1^ wrt ^?iT3r 

I 1 

%^m 

^nqrt’iSfsE—^#3q3 Rtm'i. ("ifT) ^T qT3 |-t 

^5^f^^*n®BTWn'TtS«? ifsT^ ?J«TT I 

w^fst^RT Jpif ^ q[)5t iTFSTt3^?r =3r lR«lt 
RRT gpT’Tg???^ 

?. 33!t 5nsi Wife 3 fsm sr^ *5> |, s^spi w 

w ^ qi’qqq 1 1 


srrg, ?rT^, si^f, a*n 5<T!?f, 
W *T5=^ ^ cv5[r flT^ W 13;^ OT«T f?rT I 

^Tg 3ro ? o^ «pt firKT^feg sgsq I— 

■aif =^wfr; I 

giT^rt '^ii^mi 

?ra[k^—^ [ =ciJ3n5n ] ?rH*^;T?r S 3??'JT 

fl^l I 

qf=? % ^rin qfg ^ gjr 11 % 

sRi?^ ?rfeRsr ^ irrfr^^ q^ % ?q?r?w ?r%5w jt nTfRi, 

l?rT ft; q^THTfr qT?^i?q ^ I, ftir^f q5\ gft I i 
siT^ifl-TTrst ft f%T # wsfTT ^ srrTf q^craT: I, ft?? 

^ w«Fr I, ^ f€t 5 PR ft 11 

cr?rngT?ft ciqj g:fi! qi|l srii 
11 cf^ ^ g;fg ft mm 11 

#. ?nq;T^ ^ ’affe ?n^«i 

11 ^ :j=?tftxi^-q^'RT ft ?nq5w % qy^iq: 

^«tT5T q?: ^ig m '?Br%5w whi irt 11 
m ^ sim^T ^-“ 

*r|T^ 


ft ^ ftsc ft 11 
?TTft fftqr sficrr 11 


^? ® I ?^s. ’53* >1131=51 '^^crr-^T 
t 1 >1131=51 3iT 3r3 I, [^fs] ^T I ^3! 535 | ft) 
^ 5i?a 8 g;fs-35qf4 Wl 33fJT35 I I 5i?5I ^T 
^ R^n'rfti 33 :^^ 11W 35T 333 >33 ftr*3ftrf%31 i 

^ o^tlTT 3>^ 351.1 
f3;^3ft3: i? ^53 ftB3-T5ft^ 3^11 3^*t. II 

3T^3T53 3sftt ^T —13 3?3 ft ^ 3®^ 33T3 I, 3133;. 

5fk 33 .1 13^ ftf33 ^ 3^313 ft>3^ ^ ^3) g:il3tl 

ftio; I 1 ^33>i5f5 % 3KT31 =^35l 33''3 31^3153 3^fct % %>3^ 

t ?r35[.3)T ?r4— 

What is not>5 non-existent*, non-being’, naught*, 

5131 33^351 3Sr4— 

That is>, existent®, being®, aughtS ft) 3 T | 1 
ffl 31^ eft ^53g3T ^1" |;S—13 ?r'3 3^1# ^ 

m, ^5 33 : 311131 ^5 33f33ll ^ ^3T 531^313 

% I 3331 ^ SPif^ Wi ir4 33 W# % 33T 3^ % ftre^ 
% I 113! ^113 33 3^53 5(33S^ ^ 333T 11333 ^ 1 

1. MaxMaller^HrATs. L. sec. ed. (is'eo A. D.) p. 559 - 

2. A. A. Macdonell, Ved. myth. (1897 A. D.) p. 13. 

3. (a) 3T5l3 stlJl'^V ft The Religion of the Veda, 1908 A,I> 
^ t^o q>; 3ft 113 ft )31 t 3>11 Adolf Kaegi, The Rig- 

veda. (1886 A. D.), p. 90- ^ >ft 1 

(b) History of Philosophy, Eastern and Western, Vol. i. 
(1952 A. D.) Article on the Vedas, by Tarapad 
Chowdhnry, p, 47. 

4. M. Winternitz, H. I. L. (1927 A- D.) p. 98. ^ ^ 



«o 

^T TOT JITirrftl^ 

?r*T ^fR*r srriP!! ?nf^ ^ 3q?i5«i 11 q*TT, ?rera[; % f^«R 

^ a[raq*i ^l?l? ^ f%^ t— 

^TiEraT ^TeXl ^?t|: i # t 

5ICT^ ^S^S?r^?f)Tl^|; I % g 1 ^'m ^ 

^q^ii I ^ ^ gqiT-^rwTT^ ^r^qn?; sd^qr 

?[q^TTft^?gRTn^’ qsroi iiui 

^ "i^ qi I [sRRqTi^] 11 qqi q? 
qTErac qr, I qjf^ ^ Et? qi i ^qi [auqi^] «i;t?l 
11 % 5fi[fS[ (^),I qTqr(= qw qrg; % 

itq) ii («t) I t, # (qqq; %) (qqq; 

^) ^c! m ( qw gqq I ^uq % ) «rq 5TT[T, qq sro 

qf^Tq^fq;, fq f%q; 11 

fqS ^riq^q?—«qTq ^ qra 11 ?rqq: qi qf^- 

qrf^sq ?r»f qT3iq%q qraq^qq g^r qqr qq% %kt q;T 5q!fi^qq 
3rq qif 11 q?if: (=%gjq,6:qT |) q?: mz qj^qr I 

f% ?rqqf^@55t qiT^q qr^q^T 8 qi ?rq JiT=^qqq qqq % 

?rT t:|t qr i 

^ ;dHTt ^ f%?qTftq, qf%«ar, swccPq, ^q, ?nf^ ^ 

sr^q; qjft qrq I, % fq f^fq jrrr^ % ^ q-m 11 
qq«^ qT3^ ^ qqqjqT qq^T[ 5fr 11 

^qqq qr^pii ^ ^ ?n=qq ?vi'i,i^ ^ qq; % sqrq^q ?ttj 

?. gqm w:q)?5q q?ft qig; tjql qqfqqi 
q[q^ qlqqqfqftqq qfnjT q ^qq: u 
qiqgo uiqo n 

qi^iqr q ?cq-qq1 ^ qs? qft ffrfg | I ^rqqq 

% gqfqq %qr q ftq-qql % qq qqfqr 11 



3 ^ ^ 

fstqr 11 ^i«it— 

I ^ 5(Sl# I Jjl ^ I 'qri’iri ^ I 

1 =^ l|9|| 

I i??FTl5^q^ I qgfi^ IRII. 

«?sTT?j^Xi ^T^if^FgfK^ =q I qg?: I 

?r«ikr-^ iCt 5iff=:Tici^ % (Iq;) I ^ ^*k | 

jr 4 ?fk TO I fiqct I ?ft< II ?|| ^ ^ I, 

3s> ^T15rT3 % ?r?ci% % I qf ?r411 qf f^qcT 11 
IRll.?rq I qig (?rJ|^) 1 1 

TO (I) I I 

f?r sqT^qr % ?rg€T^ ?r«fi; $ feo; f?risTf^f^g 

^flT SffS?: Hgqcf 11 

9T^ ?Tf|: 

TOf 

^ f^STcT 

c^lftc^rq, 

qjTqq if^Kqqqi ^ 1 ? ^ ^ ?q?q qr^pq?: 1 1 ^r^i: 

qT5q?fq-Ji3:^ ^ qqr*? ?r*r % TOfn vs Ji^^r sqi^sqr^ 
5^?r-sfg ^nw! ^ffnrqr ^Wt iqkf*TT-q^^ 11 wrk ^ 
gp^PiT mfk m I , 

^ %q5T mq; 5[«iT t 

qrTf?(Tqq~?t;Vl|?p|i 
HTqj q5T qftqjTO ^<1. % |, ci«it qpif it ?r^ wrf? 

I, qi sRsf |— ,,' " 







qrq q^?qt ^qqj^tq I 
^^qt ^=s=qT^’ =q qtl.ll 
q| (xiT’Ji ^) ?rf^ I, (qmft ^) qqqr I q? qq i 
q? (qnr it) q^K? (qqr) qqqr q? i (arrqj t) q^q qf (I) 1 

gM (q^ f) ^ I qq;, qqti:;, ^ q<i; (1) i 

sq: qaqq i y, u l ^ tt %?qT t~ 

^q qi ?qqqs5rf i#j: i ^q ^is^i^tir i ^T#fqq qr 
^qi^fH I q® q?Trq qqw i q??TT^ sfffqqiTwi- 
:=^— 

qT?rfT^^ ^TqT#=qqT5ftriTFq p 
^q ^qwti 11 q^ irq.' ’?ig5frTf^|ijqq^ i 

qrqfg;—qf % qqrq ^ q| q^d ?rqq: qr i q % 
qqjq ftqq qri ttt % qqjq Fryqq q| qf^ qtf % qqrq qr l 
^ fq^qq q? qq (=.?rf^R) t i fq wqr qi qrfq ^ 
[uTirq qrqi] % qr^qr^ qriT—• 

q ^ f^Rqq % qq; qq (qr) q ?Tqq i ^ qf qq q^qq 
l?rT, wrf^qfq ^ qr^r i 

^ qqjT^ qjT oq; qrs q^Oq srpui ^ qqr qqr |—• 

f^ qT Sr$qq fi=qqi#g;i q if^ 1 

qT?qf^^ I q^ s?q%si^q I qqqcqq i 

q^qTq!.^qFi^^qts5nqq 1 q^^sq'^q 1 q^qi^tqi- 
qr^ ^^qqrsTTqq q^'sif^q ^w^qq ii HRiti? ii 

^rq^q—q? (s?q qqq;) %qq fij q^ qr t q ^ 

qr) q ifMt (qt) I q w^qf^ (qi) i qi qrqq^^T iw qq; 
qqq qrs^ ^5 ifq I qf W'lT qq q^ fo; % ^ qqjq 

?. gqqt q|TqiTq, smfjqqq ^!C?» «; II 



I«rT I Wf 35 t: cI'tt I OT cf^ fij; % ?rf»Jr prr l..'■* 

Wf 3T^ % WR ^tr f?rT I 

*?? ’ijT ^ ?rf5^ !■ ^ 3r??*iT 

inftcf ^ 11 

lo irro ^ ?n5t 3VT‘. w;fT |—i 

5^ 116.1 ?Rn 

^Tr^nr ^ ^ qi^ t— 

e^*r I i 3n|; i 

^rgr^ffir srr^rt^i q^^3rif|:^2it(;^l gw?; w^ict: 
?T5Tm li gqro ^R II 

|l t >i^ s?t 1 q;q5 ft f%^T 

% 1 ^ f%?=5rJT ^ [sTfigtft] 11 t 
m I Q«F ft f^r % I [% ftgl 1 1] wgg;^ 

% gg; |?rT i 

^pfr«r ^ gt St^i I— 

3iif^ m fcgT%^: I g^^sgT^wgJi l 
sTT^rtgi ?i^'Erg»Tgri;i g?Ti^ fgqgg^ i 

gr^tw^g i g^qf^g i t sgg^quqT^ 
q:5rg =? §^4 =gTwggT5i;i —srg gg,??; sr^rigg i^s^rj- 
1 ?f sTmiff ^gr ^ffgg?g ii 

^ I ?oMl 

w. wgg gg ggr qrs? 11 ?gq;T w*! grs ftgr 
ggr 11 

^rggr f%dg—?rg tg 

«ft 1 gfff % grg ^ gt?: 1 fl 11 

^ ff^gw ^ I (f^r ^ 3® 

fg|- q?^ fl^sgT gff gt I mi girgm % # gg^gi^ 



Jll’ir JTff ^ 1’ Hffa % f%€T^t ^ spT^-fRsiSI w ?r?2RI 

10T^ ^ 11 

firiTR ^ Wt5RT—4tfcl^ f^?r ^ Cf? 1 1 ff?S^ 

■n %nfm iR ^ 5 it I ^irrir €t?r ^ ?rr?:T 

=t^ ^rRR gfTciT t I ^ ^ ?n 

I I crstr (atom) gft^r OT% >1^ % ^qf 2 R(electxon) 

^'1 RR 2ffT ^WTR Ct siTcft I I 

^ aiff JT^KT^T *ft *i;^jrTa!: gf% 

% ^51 ^TTR I I 


I. alarming limitations of man’s senses—the human eye is ] 
sensitive only to the narrow band of radiation that 
falls between the red and the violet. (The Universe and 
Dr. Einstein, p. 22) 


pressure 

% Ji|T!5t^ TfiTq.^ ^rip?: snf^ #¥i % ^FK^g 
OT«( n? I i:?r% ?n 5 t m (?To ^.), mf^- 

qg ?To S sR^fci §??:?: <tf% % f%jn nqi 11 

^ g^qfe Hfq^sJT (pressure) qrr qft- 

^TH 11 

^rn%t ^ rlrr: I 

^[15^ rF^TT^TIT^^f ^s^qfW^IJRtll 
:?I5^?»TT5WT|?gt?ll 

^?r ^?'f!i5i*rT5R§ C il^oil 

?r«ilg;—[5?r sr^iR 3?i5r 

%m 1 ^ gilrq^, cim?r «t I i?r8 % citto 

3f|fT? flciT^ q5?Tcrr 11 ] wur sr*!^ ^ 

f^qrr?: % |i?; stRse ci?Trr^T # f^T i !as<^cR1T3rT ^ 

^ 3?q5f f%qT I ^ sgs^f 

cI?flRlT ^ STTIH ^ %qT 1 3^ rFUTm % 

?rTwr ^ ^ 3?qvf ftqT i 

\. *R¥ijfcT ? I a«»t mngw viy^ ir 5?ft 4m (f^rf^:, 
am |r*r^?&) 5 SI gift*i 11 


cPTfmr % t w a^irm 

^ g?q5i 1 ^ qzfTT qiT ^n^ffT ?Tk f%3: 

qj^^T ?rTqp?qq! ndtci itciT 11 

^ ff^—<i?f^ ^ 5 qs d 5 !t?tt I ^ 

frrqir^ qifq jti 7 l siq nf^ ^ JTiff, ^ %*bk 

^ ^ ^rq;^ 11 q?ga: ^ 55rq;wT l 

?is?iiT5J ?^3aVT5f ?nnf??Kl 

5r?r5f ’ftisiqrrfi 5 R 1 gf^: ll^?ii 

?q:?f?TT5f cTfT I 

^«T ¥5^f)wrH?g fwsiffwrf^ II^RII 

s^fs^uisiT srri ?nw5j t 3^ %qT t ot 

?rr«ET^ % ^q^fm^iT ^ ^ l 

11 ?q^TrraT qrg ^ ^q ht^it ^ eq; %qT l ^qqfrrrqr 
^Tpfl^ ^ ^ g?q5r f^, qf »f^ 11 

^qqn^f ^rg?^q?T ?nTTi?ntTi,l 

^ ^»=q! 35 Tjri?«g q:^wT^ ^r^rsf 5 11 ^^ii 

^q?TT5m?f q:^rJTT5f ?nTTf? 5 tfi.i 

?r?TSlWff^ ll^«ll 

, ^qAT^iT ^ qf% # ^ sqf fwrr 1 3*0 isqmr % 

34% qfl^ «:3*TrT5rr 4 3 ^ f%T 1 wnqr*^ hm 
gf|t ^3-3131 4 3q) flrqi 133 3 % % 34% ^3-3T3T ^ 
mR—mT, 4 3?qJ3 f%T, 31 «fct 11 
q:€iTT5rT??T^ 51 ^ 3 # 

: • % ?T4l^3TiWg 3?# 3?3T3q^ 33? II^KII 
?Rr^ 3fsf 3?3fT3irrft%[. ^33 33:1 
% 3q4tl33T3i§ 5BT%?3' =3 33^ i; ll^^ll 



w-RT^tT t 5 ?r! ^^r-urai # 35 hI ^evils'q- 

HR ^^KT^rr t JTJ^WT^IT ^ 3rq?ST fifiZfT I ^ 

^ ?r«iK ?rf& sijt ^ 3?q?^ i ’ 

U'^jffmr % eq'fl^jrrsT ^ 3?qfJT f%qT i 

SWT ^??j[-—sfg ^T qf q«i;T a^ftcf ^5lT I I *1^ 
ss^'t ?rtEr % 51?;? EfiT qjR^n i ^rr^r tot =5r^iiT f% 
^TTjqj TJ 3 q5t Ecf^TOT 11 3fr% ^ q# ^ 
f?rT, 2ii wjvR JTff qr^TT | 

^fsr^ 5TT^^ gWTg,TT?er?T?TrT5ra'T^ 5TSTT II^vsII 
^f?T3t 3 ?t: i 

qTOT^TTT^ STT^T^ Sf^s^tT^^ t ll^=;ll 
JTf'TOT^T % 3Tq?5T qiTfejq % 3Tq'?r l ^i?q?=^Ti: 
ww^ ^ ?rrqT prT mm 3 ^; toI^to m | ^ 9nf^ 
^ 3?T^ 13 3? §f?r 11 

^ ?rjqt 5 ?T ^ ftar =TOfT >1*11, f^qsT kt^t # sri^qr 
11 qq?i ^ jn#q; qsTqqir ^niTfr ^rff 50fl^: b% i 
E jfi^RRiMt ^ s:t5t (’* i:5i3T f^rf^cT I % 

?. §H?n qj’tt—?iq! fiinnsis'^ ^sc. ^oTnt^ 1 

?o «ci;^is: u 

^ qr 5j^f*»sr q>i 3q?qttq |—f?sqq 5>3T?n afirspqi- 
qjiqn: qrmTiiqT i“!W 3 q?»nq?T*nTjn g'3?g%ij gq?q fnw^q i 

5ra:.ssRq^i fp^qq5t3q wqwRit 1 

^iqf^ — (Bncif qTHT;^, fg^T &5f & SfegS sg I f?ft gRTW 
s^nggr ^q gjq^r sRq^ gq gq?^ qit 35qw qg! q v 
?«> qnqqr ®q?®n|*q, «Trg ^ qi!g«i g i 

f^wq (property) ?qqfq qafqsqqi:! 5ITf?qqq 3^=: W«;TI 




if OT w 3^dxR ^T4-5=qTqrr^ 
=^5r?n- w I x^ 5^^ snf^ ^ |t I 

q;T ir? JTt»q 11 

% fH ^n % ^?T 537 fJivr ^q ^ig *hs:t5i % 
^ qm sncfT 11 qi q? q;q si^Pct?; ^ sfcftcr 
flcTT 11 q'qr—sinf^ql «r» ^jqo ^— 

5rrq5T^^ ^i%qrT^ I 

cig: ^rTT^r^w^ )>?^ii 
?rTq>T?r % |?rT srrft l ?r«iqT 
3^^: qr^ct % eqfq ^ gq |f q^ l 
gqi srieqrq ??;? ^<— 

gqi stcrf5T?rf^:^fil, snqji^ w^^'T^rq^ i 
qg qjgffF^ , iis.n 

^Tf%^5?q?ff gfq^ftqi’T^ ^nr: I 
^WT=5^ 5r%^qt¥ni ^Tqsrrq^r ’RHw: li?o|| 
qsrr qrisrqqf^?’ fq:?I5?fq5 I 

?i=E^F¥r€T 'i^'^^Tql ^rJns? ^^steii??ii 

f^qis4w?r^ ?r5?q?ff% ^«rsrTq;ii?5^li 

^^wsrmm?r spmN iJrrf^n'^^fRr ii ?^ii 

???T !TW:||?ytl 

^fJqi qqq^fg'gi** ?5rrtl sTqUIl 

^sfqqqrm^f^rn^ , ■qqRSqq?!^ IIUll 
gRT^miri, 'qtsq?:; i 



^ ?ISTT 

fir^rT i$f-=?5r, f%^T ?R^qn ^nqs^r 

’’T 1.15.1 35% 5%5T 3?q5t |?rT, ^T^siq^K % 

?T'W^ 1 35 5 %^ % 3 iq^ spt qt 35 (pressure) % a;;q5t 

l?n 5T?5 I?oi 3% ?rf^^ 3T5(3 qiT f5;!ir^ I, q?: 

5| m fPf^q % WT srr q:fT |)5T |, 5^1 5f?5 t 

?rf5^^ 5fi5%?[^aq» f5^?5^: 5f%rar % = 5 %: 

q^ ?r»ir5a5i %?:5 ^ 3^q?5 ftai | 

^rg =55!5T I, ^4^ % 3^ql@5 % 3?q?5 1 ?rrq!m % 

?«1T5 qBt q^a ^sfiT; q? ^f?5 ^ qTO 5|f ^ai K^l 35 5Tg- 

?pfg % 5^4 q?: 5|T5 i^, 3pj4-%5t3 [^rPa] TK^^ 

|?rT t 35 % 53 ^ ?T?’si'^T^-7;f|a q;^ f^qi 1 ?vi q? ?Tf»5 qqq 

% 555 |?rT ?rTqiT 5 [r % 3 :q^ I si^r q) 1 [siar] 

4\k qjqa % 5qtn % qq^q 5% qi'qr ftar 11 35 

[q% 5 {§r] % ?nq;]?r % fq^ iq;, ^ ^^n fq^ai I, qi 
q'qra ^ sn'^a %m, gf%?q ^ inr^ i)5T I 

5f4i^q ^ q^TTq— qqlqq (pressure) ^ jpqrq 

^q-^ % 5qq ^jq fWT ^ai 11 5iql3q % ft q^qj^. 

?il, 5^1^ 4\i wqqr i^qstq wrf^ q5t 3<qf% 

11 fq qiq ^%qi qT% q%^ % fes: ^ 5 ^ 5 ), ^5T 
fq^qra I 1 



WT'Tt 

—3[r^rq»i JrTiPii % m % ?rr?«i ft %^T 

^S2T 3^: 5T5nTf%^^T*i'Jra I. m ^ KTST^rTi^sr^r 

%n>i: • ■||t;li ^sqtsggm i I ^T^t- 

i Op “sr i 

?RWT,?T?: I ?rWIST IRII 

[^???] ^-usmOr ft ^?TT ^ I 55 m ^ 

q*TO 35q5JT f^^tr I 5Ffl ^.I wc ^ g?T?fr 

ftsTT I tt ft I ^ I 3g 

[gr^p] ft eg ^ % 2 rT, f^ ftt «it 1 s^rro 

^ 2 TT, ee qin’jr stn; [|tc] 1 [e?tt ft] ?nfci ftiqi, 

%qT, fg ERT??!! ftt I 

?nt^r ^T (Nebulae )—^ 
qsT sfftm wt> ft ?rTW 11 e?| el ?r«fgT ftg fi 
g:q gigr srr^T 11 eg ftg ft et e^^^g ^gft 11 
|i>mo ^RRU ft 3^1% q?gT?j; grfJg, mi ?rOg% 
q^ (i>) ggl^fft, (i^) gf ^:, ’ (e) 5R^g:, mi (v) g?Kr: 
?. §ggi g^: I grfgiqg^^idn^ii 

5Tif?gqg ^ ft gf®? ^ segr^rf ggg ft wfgftlf sttt 
anict qft qiT geft’iq | i , 





^ I I cl?[5 ^|T I— 

^riT^?«r?r i ^ srP^fTfi: I ^ ^5^ 

t.^rST f^JTT'T: ?r%^JTHETtrI, I 

?r»ilcj;—^ ?r5¥r % lo; i m gf??r [f?i^0, 

?r?TgT Ef?: % ?r^tnJT] # i ^args f^ri i.^ 

tog ^ srrg: «r i 

?rf^5TTg?gT gr^JJ! grN: agrg sgrq^ 

f? I 

ggra srgfgi ^ ^ «Tg ^ 

^?T I R^TT^igr f^rg % grr?;gr g? I^t i g? ^rgra 

ifg (gas) ^ qi I ifq;?:'' <1$^, grggr sgrgq; it i 

?li; ^ g|1[ % 3<qf%-5Eg 11 

JT^: ggr JTT^T!—3r^q; gri?# ^ g) gnifg 11 
:jgq;T q;T<gF gig-giTgi % ?qg t)gT |— 

^tog grtET' g ^grg: \ 

^g5?gT^rgjfftErT^fr ^ ?ncTJ lN|:(«,S(g|| 

ggi =g— 

iTRicI "gg gftg g gigt i 

gg5Ml ejgjss^ t g ^R^ggy g^r: ii?oo|?i;?ll 
grg^—gr^g, g? grig «rg grar fgqrg 11 ggr ?n: gn 
gTggg gftg ?rg ^ 1 1 

girq g^igfg grg?gT ^ «t i gg^ ?ftgciT ^ggr ?grgg g^f 
gr I grg; g?t gri g;i^ 11 
g|l gig gg ?rT^ q;T I— 

^rrgl gigr ifg wrt I g^?jfrg: i 

?. ffg gl «qg to sm % to srfgsp f«ng |« 





?r*rN;—3nq 11 ^riq: f%^ f't sr^ % 11- 

f«r qqiK ^TcT ^ciT I f% inqt q>T 3i?qf%-qw fg«T- 

qj— 

= ?rf55T ^ ?rf?cW 

1 

I 

?ff^5i-?rq?qT=gHT—?nq: 

5P!r5=?g-^fi srrqt—?qTqt ^ gCf 

q? ?rfq^ »iRr 11 vaqq srw wmw I— 

g5i I I gR q:^ ?RTg: r’ 

q:%g «rT'r: i 

qg=E=jj5iTqf^ qrr |i?iT, Rsqii r 

w? m ?rTqf S qfws pri l it w ?ngT I # % w^^\ 
q|^ 11”* 

?qg I % q|^ ^rrq: ?q?^g-^g ^ I 
qq ft 41 g?q qq;T%cr ffqr qqi 11 qqi— 

f? ^g gqg?^ m'3#g w ii ^xvivs ii 
gg ft ggtiT t, ^ ft, gqgg f|?r qr^ ft 
I gg [ w ft ] qqiq: dft I # srm ftft 1 1 

qrsRRq giffqqrr (cosmology) srt m ^trr fq- 
qqiqr: (gas) ft t?tT 11 

?. SRifgqrq ntjqqiq 0T^q?!f sqit?? 4 iqR acf qwf «inr 
q^ snsmi t. (JOT, wiqf <PT g|Tf i s® i q*rr 
Iqft q^>f, St « «RI qo OTRRI OT«(tqq I 


^ iTtfi—S s^ario: 
5rr^ I, ?r«iwT sisr q?: f%?ft qa^^ ^ 5i^ mi ^cit 

t, it (water vapour-s) ^ | | ?€q;T 

•qjRqr ^Pdi-fu^Trd 11 q| arrit 11 

mm mm mFmf 

ftl5T5=rr—f%3:Tfq ff %q5T ^?Rt ft 
'?r%qjTt ft ftl mn qj^crr 11 fg’ %qq qjT g?q? 5JiT»?qT5T fff t- 
*IM^R qcl^f^ gfq (fwqsR % ?^«o qq ^q) % f^qr 

11 qqr-- 

I 2T8TT—^g: W »T5qT 

f^fq-'^TT Tpsgjfq ifsr^fq^R: 

lT=Sgfi%-qTT5=^q\: | qrTT ^^TTT ^nq- 

^rTT^rf ^sBTTt I ^ Iqf Mjj 

^r5§5f% Tn?T»Tqd5% I wfsqjpT^ Sq TTE^f^- 
qqpq^rr: I ^«TT 3^%^ f^qjT^t 

gqsq-r^^ iq q q=5gjfq, qrqiqqxtffq | sqtfq^ 

^qjTTt s^rfqtqp535^-srpq?f\; i ?i^|j(0 n 

qTqTfi;-[^'aq ffts^i'ci] ?r^qqi ft ftt [itfrr t] i qt 

fft^ qiT [g;q^] qqr, qif [ft q:T f^a^T ] ftq'' 

^ ^qjiq !Ei%i—fqft qas'srfq qifftn qft 

qtqip % gqt 

qqtqmift ^q?qT5| qqw mitioii ant 
#t5RWT% ?I^qT^qqqJl.iK»qi?e:ii 
^ wi?»i Hutn aqi [qsft q^qsiT (ftn, wsri, ftqfir 
f«nqq5. ?» r\\) «p^ | i q^ qsftarqfr qwit ^ qifqq 
qqi4 % qqq ft sfaq^q fftai 11 





'1 

] 5 rTJT ^ snm I, w [ grf*!M! ] 

I, [ sRp ] sft^ ^T ^ 

It I, ?rFg4 % % 1 ir>k ^ ^ ^ 

^ ?n'Tt [ t ], ^ 11 ^ ?rr5W[xr 

^ ^T airrw ] srif, ?t ti arrar t, jt 

5ft% ^5iT I, [ sng?i ] ^ ] 

?fk ^ siTciT I, 5rT?cf4 % ’^ipn % I fe ^ ftm 

?r^ t, ?rr^5a' ^?r i5, si^T ww ] srlf, 

^ 3t?raT f?rT, VT SiTciT t, ^ ^ STRiT 

I 1 ^ ^^n.^qVcr 'St ^ ^TcIT I, 9nr5i4 % ^K^lf % i 

q^—lt3T|, qT^ ?fxr*T?w gsq^^^gamti 
) J{%^T 

II ssft S5R^ ii^crT I 1% ?nfe % tR qif?^ ?fv 

ff 5i% g;q^ 3?ct I, ^ I, ft; ?rftT ^ 

^T3% % I ftri? ^ ftisTT^ '1?: m ii%t 

ft!?! I I 

5TO^ ^T ^?r—ftr^ ^ ?i^?g ^ m 

ftl^T t— 

Aristotle, whose oatural science dominated Western 
thought for two thousand years, believed that man could 
arrive at an anderstanding of ultimate reality by reasoning 
from stlf-evident principUs. It is, for example, a self-evident 
principle that everything in the Universe has its proper 
place, hence one can deduce that objects fall to the ground 
because that’s where they bdong, and smoke goes up be - 

H5i??i'n9i % wwfti ^q: q q^?q I» 

qo I a«n ?o I 



cause sfliaiV where it rbelojjgs.^ 

?r*^—'T5[ a4 it^t ci=?5iiit5T 
11 q*rr, ^ri t ^ ^ 

11 ?r?i: ^1 qft?5W f^T^T 3JT ?i^crT t ^ q^T*f ijfJ? 

fit# I q^f% % ^ I, ^ g?rt sirar I, 

11 

qr^s % ?nc ?5 qsT wfiraiq slq; ^ ?rgf^ f%qT 
I, ^ ^rqs^ I, 3r?:?i % fr^ ^ ?r?qsciT «ft | ?9t^ ^ 
cr4 ^ ^ 5qe ^ ’Erq^rT 11 

^T 3 3^150? ^ qtT35r%?i?i—?rq%-?rq^ 

^ 3Tra1[ I, qf ncr ^ 733^^1 wo =?\s 41 1 1 jjsit- 
srqr qsiqr??!?^ m: 1 

^8qj!|[=t^T^crT?tw qi':*? iErT7Tq;^|| 5 ^^ II 

^TTT^qt ?r ^5:ft?T ^rg?' qsm^^tr ?it; I I 
?Tqk—qrr^ qq «5S 11 fH %i 3 % mq; =qTidt 

^ "v” 

srsrl^ft^T 35%??~?q*iq ?ol4.|5J^ q;q *ft ^ 

^qq 9 SBsq I— 

?Tp' srs srf^tgtfqT mj I 

q^^ Tp^w I— 

srqi cWT ^TT^^TflT 1 

?3 qq qrqqq wii.i^l'ic; ^ f%^T I— 

39^ qj s mi qtf^r: i 
q^ qtf^r qpq su^r qrs ^ 11 

(gravitation) 'SqjfW^—^ # 

qfri^-^rrsRqqj tra =q^7qT, 3qq^ ?r^T ?rTfc[4-fe^=^ Sfi^ 

I. The Universe and Dr. Einstein^ p. 17. 



11 qrf^g'srT^^ir jict % ?rgw?: f^rwTcT 5*iTJr S 
=^T f^5TB^ Tcqvr ^^?rr I | 

3TTt!=??lt!T ^ ?T?r--?rTt?5OTt5T % 3r3€H f^z?r m 

qrf^^-wrqi^’ir ?rf^ (force) ?Tff 11 q% 

’FT^ra'^ ftnscn I—■ 

Einstein’s law possesses certain characteristics which are 
very different from those of Newton’s. It explains gravitat¬ 
ion in terms, not of force, but of deformation of space 
near massive bodies. In the vicinity of a star, space locally 
is not Euclidean : it is curved. 

(The Expansion of the Universe, tr. by J. B. Sidgwick, 
London, 1952, p. 141) 

■ ^rqlcT—3^cW cit^ % 

^q % mqfw ^ it?iT 1 1 

WT|??arit5T % tief ?r41 jfg =gTi^ 11 

fqcjw? sqif^qw, ?ro t % qj^cTT |— 

su^c^ iTOr^icqraT i 

iT?4t i«nq5iT 1 ^: 11^11 

^ *rrq *ft 11 fsr ^ 

3 # m q?iT?TT 11 

(galaxy) % 

fjfqfi ^ ^?tii 11 q1f?r q5TcE5jf flrarnr I— 

We already have one force of attraction, Newton’s ; we 
■see the retreating galaxies : it is surely paradoxical to sup¬ 
plement Newton’s attraction by a second one. A cosmic 
repulsion, on the other hand, would be welcomed^; (The 


?. ?T«TT The Universe and Dr. Einstein, go 



Expansion of the Universe p. 196) 

ci«i % 

TfcIT 11 

?8TT5^t—aT?it!i 31'SiT % g;fs-3?qr^ f^qqq; ai??; 

^ ^uq; 11 m sti't: I ^q*t ^to 

^ 1 ? 1 ? I ?=; 11 f ^ ?r3qi=(^!i 

iTT^T li ?rTq! ^53; frr^gf t ^ 5^?^ tt^iT 1 1 

^TT’T! qPT ^Tg^K^i ^Tiq: 5 r 53 

q>T ^ 55 (\ iSTTf^ iqNT# ^ 3%fr qqk % «fgqT3 q^gr, 

^ ?TgqT 3 % * 5 ,^ ^53 qiT ?q^q gg it gTQ;gT I 

^tq: qp! sqTqqJ^af—Wiq: ^ sJTjqqJcfT 5 qE I— 

(qp) qqiqt ^r %.i ^rg^TTsi ?g 1 q;req; go ?o ye. i 
{m) ?r3T':^ gwr?rq: 1 gwrsT 1 sg® mo 

^\mm\ 

gr«rra;—% ?r?3;^ it^ qf^f^ 8 
^qqi qirga gift fg g^^jjif grrm^ g ?rTq: sqrqg ft gci; 1 
?rTq! g^q ^ftcpp 11 ^n: # gg ^q %qT I 

^T q# ^^q % sf^g't 

^it ?rrf^ % gsq ^ qrq^RT q?l ggr grg^ ^t r ^ qj 4 t tm 

<ether) qrt?: q’^qqgf srqqgg (interstellar space) ?rqqT 

(intergalactic space) ^?t | q^ ?r^q; 313- 

qrrg ^T 3 rftcR 3 gif wig^ I q% mms 4 I—- 

The existence of cosmic rays is a proof of the closed 
structure of the Universej it is because space is closed that 
we still see them. Their presence and their isotropic distri¬ 
bution prove that we inhabit a spherical space which is 
Tirtually uniformly stocked with matter. (The Expansion of 
the Universe, p. 190.) 


3 (e: / 

/ ' 

wr I, qR ?n5t ftni t «Pfrt^, 
^ ?rTl^ frsr qftjro^T I, q? 11 [ q?icrt 

?Pcif^ ] % w q?T 11 

g?: J??tqT«rF? irf^siiq t— 

The space between the stars is far more empty than 
the best vacuum that can be produced in a laboratory. But it 
is not utterly void. It is pervaded by an excessively tenuous 
distribution of inimtellar mattery partly in the form of gas 
and partly “dust’’. (The Physics of ths Sun and Stars, p. 8) 

qrr ?rfcr 

^ 15 ^ I I 

^ ?rrqj ^ ?rf^ 11 
ft ^ l ?nq: ?! srq ^ I, nq sqiq 
tft qr^ I ?nq: ft qrqqqsir ^ift ?! q ferr i 

^rrq: % fqfqq ^q—?nq: qft fqqrr ( q^: ?vi su® 
=;RR|c:), ^sqi ^iq; (t® qro ?|vy.), q^fttq^ ^ qqp- 
ERT: ( 9;® qio) qrrf^ 11 ?rqqq % qq^qr ft fftqr 
^ ?rq—qq-f^ qqift qr^ 11 q^qqr qq qiq, ? 

% « qtifq q^qr ftt 11 ?:«fT qrqqT qrflq | nrfttq 
qrr^r ft qfErqrfft? (qr® ^ivRi^c;) fti # ft | |q 

qrftt qf qqqs qiq i 

,^q: %J 3 * 5 r-WqT^q JOlfftiqq, sr® ^q?ft qnq: % 
gqj ^ I— 

qqqr ^ mt #?t ?ftfi 
f^T qrfft srqqf qqr iii^ii 
qrak—t?q, w, jft^rrqq, sq^q, ?ftf, 


?r*lT 3?Tqt 5?5r ^ 11 

f^^r^fr K^'5iT--wTit ^ %?3 t siicrin 

f%?rT^2j 4 ^ ^JT-ig^JTT 11 ^ ^00 iTJ^rf^ 

% sriq: % qtiT % 11 ^ ?rTq: ipj 11 ^ ?f¥t 

JIW 8 #5q[ ^T ^T5:?!I I I 3??^ (cold waves) % ^q 
^ f?T qJT UTf^lk ft?IT 11 

sniTOF ^ic;R % ?rg^ frfq; 

=?§a^q 5i 1 JTi qji ?rsf qi^crr I— 

?TT5rT <TT: '^rgg^??: 1 ^ 'STR ^5T % *1, qn^T JTlt 
5!R e% 1 ^cq ^T'?;, 5[ro tURR^li 

q’iT5Ir-®r'rt-^'iTq;q3T m |, qsj S'gi l q? 

?rPq 11 q^i; ’jjf ?rf*?r ^Cf i ^?iT^ m spq 
qi i qf gq % 3q\?nqt qsT jq^q taq 11 S 
q!?T I— 

qElTT Rm\^\\ 

?r*i^d;—?rqt frqrq: (srfwr) ‘qid ^ ^ wim | 
5qq-q?7K^—sqqi-qqTci: % m I 

qsT qpq I— 

^qt fq^qpq^ Rl^KRII 

^qhi;—srjqt % % ?ri4 qsq-^ql 

^ 3«q'q ft5qT, 

% ?rgqR m ?rqt qqrq: qi i* q? 

1%qT '5q9R qTqq'\ ^T I ^5) ff% ^ |q tcf’qcTT I—‘ 

afqT?5 !nq: qf^ojitai i ^o 510 ^ 1 ^ 5)11 

. ?f«rr—q> wfqsflt q^qqq 15^0 ? o r 01 vn 



?r: w ?r7r?5[.W8?r?«rRt s^^t: I «rT%*?’Pi 3 ^ 

^3T I 

JT^ ifciT I, 51^ gr^cfR^ mm: % s^th I, 3 ^^ mm: ^ 

%5i 3rf5?r itcfT t, ^ mmi 3r?rr?T ^ 

«E*ft ¥f| I WT JTff I 

sr?cfft^ ?f%cr 3Tfci^- 

ipT it?: ^reiT^ fo; tftfJr % q^=?JT ^ |~ 

9Ircrr?% l-^tf^i'^TT: qq'kf??! I 

^IVOVII 

3rtt!tj;—3Fcrf^^ ^ f^^^ct, 5?n<g ^^rcft 11 

q|t 3rf5f% S TOT 11 ** 

^ (solar noise) galactic noise—n^Rjf 

%^grT t-~ 

Actually It was the noise associated with the passage of 
spots across the solar disk which was first shown by J. S. 
Hey in 1942 to have definitely a solar origin, and the 
discovery of solar noise under other conditions followed 
later. ( Physics of the Sun and Stars, p. 83 ) 

^ I ^ 51^ TctT 

^ I 

OTT 35.‘-~ 

Observation shows that the galactic system produces 
radio emission, called galactic noise, in the same wavelengths 
as those of solar noise. Apparently some noise comes from 
most parts of the Galaxy, but several regions have been 
shown to give specially intense radiation. There have been 


%. tilo wio 




found, moreover, what appear to be point sources of noise 
an d these cannot be identified with any visible features of 
the galactic system, ( ibid, p. 83 ) 

^ HUtiT % 541 ?rTtrr 

adlcT 1 1 ^ ftcil 11 

^ <ijT 5 rff |?rT 1 

5^ 5|ji-WT2—% 

?rr«t ?5T 'fT fjjT I, 5 ^ 

11 tf? ettr I ft;-5fTg % ^ ^ iifct fi|f 5l5(\ I m: ^iif^ 

mm srrftt’? mifk % m 

^ ?f^fn I, ^ t ^13 IT^T qiT 1 1 

^r^ijx=^ if f^?r^ri:5fT ^—mi ?rqi<i; % ?r?a% ^ 
?rTT. {electrified, particles) ^ IT^ | 

^5|g: \sUc, ?n'T: 11 mm ^ ?IT: 3=^: 

tTiw^T: '? 5 T 1 1 ?'is I f« mm. qm.^q «t 1 

^ ^ ^rpJT 11 ^ t^q; wf^r ^ t \ 

% mm. m 1 f^riq: ^ 

*51 qf%g i?rT— 

tw?rq:: ?ng sff^s; 1 55 ° 'slv^.ivii 
^q55T5T^ ^ g=^-. «TT^qiT5 q5T m clear and purifying 
f%qT 11' mm q^ ^ q? 3rq 

11 

mm. % ft m^^v. s=qq; qsT ft? mn- 

:?q^ I I 

q;T ^rf^^qi?^ qirai 11 ^ 

?Mq mm K\m^ I—^ri^t wt : I 


?. ^r?, ?o ??'» I 



5Tpfr: 

= JTcT ^ ?rTq: % ^TTtT 5RT 

?rP?r m f%^T tt^tt 11 ?rf»iT ^ m ^mi 

^erT^?*rr % %a; m'^fr ^ ^sr: g^?: swtr^rt ^[rs?: 'bt 

52j2r?K f5!rT I I 8 ?t5f; 

^ I«rT 11 

jjfl n^5r?«tT ft ?rf5fT5 ^ sfttfeftzr ^itw *fT— 
sr^ I ^ffcTtR 

n'sKvii 

^T ircft^ 5;ftffr^q ^ n^T i ft sftyfft- 
[ fftlii:-3® ] ^Ttr: WT3 ft it W | 

5BT «r??T 

ft^ ft ?r5Jpcr ^tTS 5CT ft wfftr ^ ^ sjjti gf%r 

11 fkBt ft? 55^^51: grswi ^ tinfft^ m 

fftftfftff ^fcfT 11 

ft wcsift; 50:fft ^ I— 

w# srt fsftH 'Tft iTT^rft^; i 

«?ft snft tWT^: 11 ?0| I ? 11 
^ —From heaven firpt Agni was born, 

?. gHo ?Co ?6iKt;i?ou ftf^far \9Rt;n 



the second time from us ( =men ), thirdly in the waters. 
( Vedic Mythology, p. 93 ) 

^ —i:?r 8 5[r55[ Q;sp ?fltT 

1150?^ KR\ ?c;‘'t trt 1 1 ^^g-qjT ?rfd g=c[? 
tgTf?rq> 5f%^ 

t ?Rq% ‘^dq*i mpu’ ^ f^qr 11 qqi— 

f^qft SRTf 51^ ssr^: I SIT# t I R’lFT^ 

m 5r«T?T?T3TTq-tr i qf^ sriciq^T fi q^ir- 

ssT^i ?^qsi,qTf?Tqftr i 
S5r?Rci^I ^|vi|«i^li 

q«r?T 5r?qT—?rcr: ?rf»q: qqn 5i?q jrrqr mmi qig % 

f ?rT 1 q| ?rf*q #1 ^ 11 

5T?w—^H^TsiR 5?q qjT ?rqqT %qqTm q^T, 

%m 1 qi fl^qqq gqq qr^qj gqqfqq r i 

5TT#? wf^JT—5tTct%s^ ?rfR 11 t fq 

qiT the knower of beings ?rsf ?rq ?RqS qi^ fqqr % \ 

5r?qr—qlg-TT sir ?rq| S f wt i qi?q 

^Fqq^ffli qqnrqtqr spfrqff^t i q<» €» ^Ri^ii 

w*#—^ 11 

5rfT^: 

?T qciT; ti#:5 #%3 I qq?nq !^q- 

?TT#rtcl^if«T5?n I ^«T qrI.qTqq5 g^rgft% | ^q- 
I ti5T qjq’q! i =?Ri?i?v|i 

He then laid down in these (three) worlds those three 
bodies of his. That blowing (qqqjq) form of his he laid 

\. ^ fio 



down on this eaith, that purifying one in the ether 

and that bright (gfg) one in the sky.^ 

ajir ^ ^ I 

TqqT^, qiqq; ^ iiTS^ ^j|q; ^ ^ jft 
sEN[rqT=sfl 11 ^ ft fqfR ^§rcft 11’ 

f^VITJT—?Tf 5 ^ % ^ cft^T fqtqjtT qo ?fo t 
no; |, ^ qt €(g ^ q^^ I— 

(^) 3crf«T: 5e:f%: qw??R: I e.i^^Rolt 

(13) I «jLR^i):ii 

(11) srf^q: jqf^qtnr; l qs© c;|yyr?I1 

qqj?gq?8nill^”43T^‘’ ^ sfiT erf; 

?r'^ ^ fftrr qqr 11 3 ^ ^ i 3 %%cr atift sifi^ # ffi^r % 
qfq 11 

^(51^0 ?rfw (^qq)® (?q3^) I ^o ORRI 

?yil ^31 I 351 fi?3 (ffi^O qggwcRffq 

Bft3 I 1?R|?|q|| 

■fl^ 31 511%^ !(f^: I |o 310 ?|?|^|5|| 

3111151^3 (313^3 3121^ 531^1 3^131 t—33q3 
3Tfw % f%i5f^3-fqqqf qrs ^ srf^vg% qtg !■ 

wmj 11 qf qqfq qjif tsiRf 11 3fmi3 3331 , 

313 qvR I: tft 3 ^ qqfq 3 ii;t3 ^ 1 1 31:1111 

^ l|t ql 3 T 3 T 5 ;gTqi 3 f | ?ft 3 t 3111^ i^l qis qq^q ^|k1 
^ ^ 333111 1 

q, wfiq ft 33 fvraiT 313 ftiu 3«313 qe 3 | I 
g33T ftV3»3; 33 fqqfs, 3o 3o 


^5i: ^ TT^T I l t cftHT mil ^fq5t 

mz fa^qr 11 gqM qi^T^cf?: f2q^5i ^ kq; |— 
3T?r: q^ I 

fqsq^q qifqqtq 'q ll^ll 

sgST^T § T5T?qT t sifUgt Soq=?Bgi?5Tq: T 
^^sqT^qfirq 5qr?r>^q q^r^Tfqq: ll■^ll 
53^3|qTq^^^ sfl^rq'^ qgfq^q3$ 1 ' 
tqqj^qqKqq ^q3q?qT^!i?rTq^:’^ l|q|| 

^gtqq?^ sq:q?:qTfq¥nqf%^^ 2 IT | 

jqtsfiq sigiq^t^T^ si^qt5r^?ff^qil.ii8.li^ 

!eicq q q^T^n^f' fqqr i 

qqqR?§'® i'T% sRTrq=^ qifqq; ^Spq^^ll^oll 
q^=qT^®- qq^ ^ 5r I 

ssq^ fq^q^^qf qq^q \\V<\\‘'‘ 


{. qto—w:q<rq: I 

q, qo—Tq?qt ^ q^qtrssafqqtfqqT i 

qo, qfo—qgq'qio I 
V. qo—q^T qqfqfe^ I 

K. qo—qtffarqiqo I 

qo—^fr)q^q> fqqrsqifqqfq sqfqrqqsT i 

qtcqi^q ^q^miqrqq: qfqqf q qfqqi:« 

V9. qo—^qqqt q?| i qo-qTqtp> q5§ I 

n, qio—.qitT qts qfsq i =: % qf^qq ^ traqr'a % 
to ^ qffqq % q^q m i qq qqw ?*T®q 11 

£. qro-^q^qi^ i 
to. qto—qs* 5qt^qfeq i 



sTTSTct srqrrrwRsnTt i 
?rWI?’T: f?f% 11 ?RI 1 

fTTTTf^lIt WT^^'' Uli^: I 

?rmT5Tt ^ JTlfe: ^T»=3Tf% 'TT^^: I 

t^?r!5=?r ^5i:^=5rT'qft!iR: nnil'^ 

5rq!f5;—11 qqjrrsT, w qm 

?rqqT ( =qT^q ) ^ I ?lk cftw 

?TqqT g;^: t t^cr, ?T^?fqT srqfnn! 

11 ^ mm % 3?q5i 11 

f^sq ^f3?T: 11 

qrfJfr: 1% mm % fTciT I, qqf^ snf^cq 

wqitf^qTi 

3 ^:11? qjT ?<Tit^^?ii—S^Tqr ? i ? o| ^ 

I I— 

qqr 

fq^faq-; q^qrTJT: qiW^: ?IJ?T: I 

q!(=qT^ ^ ip 

qqj^'t’Fr 5^qi n ?» i ?v —ft ??t c?l^ ft 

ft Ucftq; ^rf’ir: % q?5| ftR ^|| I §qtq sf%; ^f5^: swqft 11 

ft\ft ?r? 2 r snsRT ^lv? % 

?r3^R g? ?rf55T^ sjqfg:, gqsT’rfft: ^ 'rf%: 

ftflT^ ftt «ff I . 

(#q[ ^qf—q° #0 :5° >(0 % ?r3gK ?rPq': % qq.-, scft^:, 

\. qto—^qral I 
q. qto—Hlfer I 
1 . I^HT—qm 1^11 


| | % 5r3^? 

stimuli ? u U n ? ^ I— 

^rl. 3^' cTf I 

^T’SfRi:—^ ^q I, ?r^?r % I I 

w\ ^cT |q; ^rgs^T^jj xo \ n <> ^. ^5 t t— 

=!Tff ?rf^rr: ?m: ^rij; 11 ^ysn wr 

^3^! sr*tP[T reflection ^cfT I I 

^BT % >0 qii gsjffr 

ftjr tfirf^T stTS^ir ^1 ^ %)?rT I— 

^?T ^ ^T srfjflfl^Tftq: sf r^i: i ^ 

s^BiTT^itr ^ 5n^q:?^^=^3i ^i% |••••^^ ii; w??? 

?r g^r I 

^tr^ iloiT t f% ?rfi: qjT ?r?f ^ts, ^^Tctt 

(=flame) |; | 

^J? % ijUT—nfTJqiq?!, sorf??!'?^ ^ ^rfitr % f^j^feci 

ipr fn^Ti? I— 

'5^ftficlN: qj^: ST^T^fiq I 
qCT^Tt qT3?i=^^ i5151?i ^^TTlftTg-T II 
?r«iT?i;— cTH;, v.qiq;:, % q^y^r- 

?TII,, qi^5 qHT, c;. 511, 5.. Iiy'q', ?o. gjsqqqjr I 

TT’T—?qs I f% tiy Itii ^rfJrr: q;! flTiy | | ?q;f£q; 

( prism ) ^ fJif q;y ^?rf;T it^T 11 Wig iTHur ST^yyi ^ 

%^t|— 5^f^5y^ ?ian iis.«.m 

\. amfq 5TO ?')f(e.i^v % syqgft swm? ^r Caland 

energy 1 1 iTJ5^ % U^K 'PiftFcT «mT STfriqy |T: | i 





^ #] fwfe w ^ 

^ I I 

<ift ^T ^ gq=^ I, ^ ^ 11 

lt% % ?r?iq gTf»?T ^ ff 

*fl 1 cimiq stW’U ^ %<fiT I— 

(^) stRjT: !?i:^ I ^5rTTf%^^?l ?fT^^t- 

^m^LI ^ I 

?rqrci;—?rf5?r: |!?rT ?ril i qsiiqf^ ^ x^ 

5rTJi % ’gqJT [?r5^T q■^3T i] wf I 

^rrn % Cl<il gsf [ = vibrations srqsfT waves ^ ^?r-?ff 
?!<?!■ I, # ^T qsTJT 11 

5:¥t 1 1 

(^i) ^rrit ff 5q-^t=^rr 1 ^ s^ir^rtr i ^5 t?^ 
I Slfl^ S5f ^eiiTjfi^jj ^y^- 

qra I ?i€t t ^r ^5r?^ ^o 

?fo ^l'A,!??|| 

frqyyj;—srfsq': ^W! ff | qJTJTffT ^i?!' I 

%^55ft fti I WpiT % %(2:, !t5T?Wl % %3: WSf ^ [^>] 
[*n,] I ci^ |fn I 

fs^ll sr^i sjyy SIT, ^5r% 5q^ % |^T | 

Mt q5T fqqq | | 

(^) ^ C ^T 5rT?r I ??f^^?rf??T?5r‘ls t 

^ s^?r^rn 1 . 

^=4 sim I ¥cIq’^ vKivi^il 
?r«iRi;—'11% «iT I 

ip?—?rf»Ji; q5T(waves) | | ?fo yyRl^|i 



<?«3 

fi? f^^rr ’T%cr f^?iT 

^ i^Tcf sfl:iT* 2 T !T|f 3^ ^cTT^cRg ^ f%JTT 

^Efsrf^T 3rw; ^ JT?f m i m ^tTSf#, 

^1 TT 5iar % ^>^1''? ^ 

^^^TFTTT f%^T ^T ^?T m irsPT^ 5 ITIT 5 cTsr ^ ’JjT ^T 
^1 element % g^;!^ 5 T?;T % wRct^si ^ 

3qfT3 f%trr i 

^ WtlTFTT TI3?T ik #|T, g‘)JTT, >77^^, frlfls??? 
elements f | ifqwl, m, ^ 5 i, ^73 STT^T^T, fJT ^fQiwi?3 
^r I I STci: ^ 3jl3t2r JT|f I t 

^^TTH f^ 7 ii^r- 3 s'j 7 T 3 (physics) ^ 

^|T ^|T, HfvTT ?nf5C 41 iTll I 1 ?JT ^ t7;3tl ( atom ) 

q;24! 4 if to? ^^electrons) flf 11 fl|fT 'i^^ RS? 
?rq^ 4 R^ t^q^sT? 7;?saT 11 i4l ?t?T u 1 t; nt^^? 

gnf^ ^ 4 ^ ?^?T f47?-fip? 11 

f?% ^5 l?iT f% #iT 4t?T, qrmnf^qiT 

?:q ?Cf 11 5?oF=5r ^q ar ijt 11 

qiT —siff? 3? ^T3 ^ q? 

i|<i; ?rT3?5: ^ =?w-4{|?t 4 ff^^T |—- 





sso 

^rsTh]^—5r>|T, ?rTf^ ^rrg^ ^ firfirf^T^iT 

uf f^-’jcT srrg 11 ^5T, =^T 5 (t ^r^r qrfe-^K 

11 a^K aif^sr 5f^ if^t % I, 3?ft wr ^ 

qr^sr #it % at fwaia (classes) 11 ^ f^^r ^3 % 

iq; 1 ^ ^IT ?rTfe (clement) ?T|f | | 

^liriJr fwfTTJT % far a- I^^tt ^c::, at 

%wn qlm 1% cftii wrf^ ^ wm aff 1 1 at ^a, 

51a ?nf^ 11 

^aiT a^iT ?rrl^ m, aig ^ % 5 i ?rTf?t qsT ip 

55:q 11 far M, ai in ?n4t alt w aq^ I ^ alt- 
^ 1 1 a^^aqra: % q?cra aa aa? % ^ar-jpa aaaar 

^ ?ri 9 ^ q^aii aa ^ f^%=aa 11 q^ 3 a % 

^rra^faai 11 

srpff a a'5’3Tatq;v^^FT^!^a 1 aT^^rarqra^l 
sfe=E2icr?t^ ^ftaTT^rafi, 1 
Taran,! aJisa? ^fto 11 

^fiflflf ^55aiT^q;^'aaa»T^^ i ^sr: a^iqa?! 1 a^ 

fltaaar^qaril n 

a|f arf^a arrq: % Jrar % fi?;aa ^ ^sta ^ g«qf% asit 
11 aRia; arg, ?rf^ aft?: ana: % awT^aft % Jiar % aa 
ari^ a^T qra^a |t aar 11 

?Faf^^a aiti, w wt? f|?:aa a;T nmn ?^rr®i^ 
% aia liar t— 

ata alaaft t ®tia?:a, ^aa ark f|?aa l fa^TTtr 1 
^apa? faan^ ^aa l a i'^ f|?:?ia 1 ?fci 1 

gaat akt anfsaqa 



I ?nfa[ q^iTT^wl % ^15 

^T3 ^ Qi^cW—?r?;53 OT % i^?5I viT^icftq 5|ff% q-ig q 

?T|f J?R% ^ I f^rq?: 4t%5Rt gr# % 0:^5 ^ ^ qji 

^qiT?R 5Hrq^T^ (vaccum) :3?qR q;T JTT^f f^T^TSTT | 
ffq 3?f qJT JTR ^ II!TT 1 f^T % q^^STTR ^q5T^T >7^1 

wrg S Rq; 11 

?Rfq qjff ^ iqf grqq5T!?r %, i\ 4t ^ 

^rff >^1 f% q73-f5T«q;T?r?r ?rqq 7:31 grif? % ^ 

I, q? qjT mi m, Ji?T qT 5 ^1 Rif 1 3^11^ ^j^r. 

gcfgqT ^qqri q;?:^ % 3RT5 ^ ^ ?4 % 

f^tqT I qf qjTR q^qiq qsT qi 1 

qq ?rfer^—’i?T fq^i fqgjq q;T 

?iJT-fqqrr ^ qqq =q^ t ?f^c[T 1 ^ 

^|T— 

jT^qr^q-R g ijqT^ qq^Rqfeiq I ?=;«. I ■> 
q??|qT^ ^FciT^r ^'sq^qq^ qq: 1 
qrqm:—q'i^ft ft qqTT: [qRT-qrqT] itai 1 1 Ir il 

% ?TRqq Riqi qqi 11 q HRqi?; ^jqt ^rT, qq-fqqiT qq ^ 
qi! q^q\ l 

qf q<q I qft?: ?q q^: srfqq? ^r^ftqqr -q^^q |, q^: ^qqi 
«qR wqrqTfiq; f% s^qt, qq, ftq qrf^ # qR I, I ft t^- 
qR sfftqt, 51^ qif^ qit 1 1 fq % qrqr t qT^lriT, 
qxqf%J=q* 3|qfq-Fq^ q?|T^ ft 1 

?. q^Wtts go ^wn. qo ?ei?i;S.ii 




?nq: mi ?iqT?i;% qvnq ^ o;^ Ti|Tq.?T4 

g^qffr |^t i % srqT^rqTfj^ ^ ^iqsfaV I — 

^ I l^TsraPTft^Tg 5 t4 ?T I I 

?TqT ^q'TT^f’iTF^rra^i# g?WT f^lw ii??li 

^r’qkr-[q^wi^, ^ (wq:) ^ 

im ^ 35q?JT f%qT i qf ftrs^qt [sq ^iq; ^] f'qcrr I ( 
[I sriq;] H^r ^ 11 q? ^riqf qqi^i;, q ?^Tq qq qr^n 

ni^ % 5 [r1t qfqs %m \ 

rr;^-fqqn5ir ^ qqfrq qR—?rqi qqrq; % qirfqf^qq 

s[q qq % t, ?rf5q qiq qi ql qiq qj I qplq qqq^. 
■sRR ^ ^qr^'tqf qj-j’^q ?i3q ^ ?rf5q ^ f%!{q?q %g: ^- 
sT^ qRl: l^t qrqRc iqq q;T nq ftiw 11 q«n f# % 
if qjq gjq ^ qrq # ^Fft gqqw trI? l^i 
m. mmi ^ iqq q4 % i fjt5q% qq- 
!g;5iq ^ srN wt^ nm qq qr^Fq qT, 
qig 5oqi ^^qiq v t %?qT |— 

3!5qTf¥53q?qiw ^sqwgirlqr “q | 

MqpqT srqsg^qT^^q I il «« ii 

' VS^ 



TnT=w’3:s 




?tri^ I . 

s?i5?r¥r^^ ^mLii wj( II 

5^ % ^rf^’s^TiT % ?r°^T=iif# 

fiTT % ‘uiq[’ ^ ‘f^^q’ qq?cT q?^T«l ?r?i5 ^vm qi# 11 ' 
=5T5r % i5ri^ % ?r?i5 g-^gr |?n [ 

=qCf ^ITT ] I 

If ^ —ICt 8 fg g4 = ^Rsr ^ g?qfe qjT 

?rfq ssrlq; g?# ^ gl gq^sq ^cit 11 gg^ I qsf^qg gjg ff 
JI^T? I— 

?, gf^f g4 qaTTf ^sq m 1^1: ^TqTg=E^?g fg^ I 
?T3r?g gmTg«lq5?Tfqct gf^g[g;f|^gT ^gggjfg li’ 

^o ?o I =;^ I ^ II 

?rqTci;—gg m ?rqgT ?rqg ^ q?^ giw f^qi srq^ 
g|T |g gqsf^g ig gg I sna ?rg!g, g^g, wt?: gg g5t g^qi- 
g^gi q;! gift [ =g^'g ] 11 g? gq; gr f^g^ ggjjif 
3|> 11 

fg gfg ^ wgw gi^r! qg ?rfg gigt^ f¥gT^-^»g 11 

gigs^HT y, I Vo S f|mg4 ^ qj|T 11 

gq; gg<\ gjgi g! f €f ?r4 ^ gqjg qs^'t t-- 
qqrgt ? g^ if^fg^gg-rgg; gqf ggigr sqggF^gfjgg i 

5SO ?0 I 1 « II 
gqgrg;—mq; fg^gg ^ ^ giig^ [gl], f^g S sgjqqi € | 
qg ( srqgT ms) *Bt gi^ q;^^ fg [?^^] 3?q5i qgl |g 
^rf’g #1 

?nq: % sgTqqr?g I gi-^' WT^Tqr ^ m f^T qqk 
^ g?qg f^q r i ■ 

?. go, go go V I ^ 1 q n 







n; ^ qi|T |— 
qq tT «nrw gi?f i 
?rqTfi:—I f^57 I qf 5?fKT ( gq % 35q?5T |?rT) 

I, ?■% 3r^ irqir^ iftf^ tj^q; ?r=5^ qtfiicr 
f q; qRqr q>d I 

S^T; qf ^3: U I Y^ ^ Q:aii qfig |_ 

Iwri^^fST^if ^KSTTf 

?rqrci:—fqr ( =^qfrT = q5iTqf^ ) # qqf9TT??qf StFr qiT 
wfwi fq; qrtft % 5rgs:-qiq;»ift n4 qs}-- i 

?qg I, qq ^ g:?qf% ^ ?rf5q q;T qriT^q qr | 
qit? R? ft fq qq q>T !cft ?rf^ iqg q?^q 
3q5r=q i>rT 11 q^ q;|T I— 

V. ?qq^ qqjft SFqjf^cq^^t I 
% q^T^lq^ q^ srrqj qsrrqfe ii 
srqk—qqi ?qqjg;[5qq] #q|^qfTq,?r^q 
^ qi^qr f%qr f%?qq % qqq-qjq qq fqq q4 ^ ^ 5 q;q- 
f ?rT qqjqf^ 1 

q?t qq ^ qji^ q^iq; qqrqfq qqj i 
^Mq qflHT y, R I ? i ^ |_ 

% %q:qq^i:^ j^qrq*. qiqqq qrg srrq: qr^q??: i 

«rf^ qr qrq fq?q^qi qr q wn: qq?g II 

, srq'N;—gqt^ % qqiq qqjqr^ qjg^ 

wq mz ^sn [ qqr ] fqqS ^ I srf^ ^ 

q^ ^ qTRf f%qT, ^ f%?q^q gnq: |qT> % q : 
ft I 

qnq: %qqqqf! q% grqqi: gr/Jqqq f^-qq qri 

qq% ^ qiqqj i ^fq 





I TTcf^ ?r?cff5:^ ^ 11 

?:?s ^T WR %?!qg?5r! 

^ ‘qr^:’ w\m ^ prr i 

^ R K 8 f^sq ?nq: ^ 

?rf5^ % ?T3Ji% qJT vm fJT% f%qT 11 I— 

351 1 

?rqT3 ;—^t' 7; ^ ^ ^ranl^r 3 ;t 

f^%=crgf5j^q=f%^?i; q5fq; | | 

^ f^sq ^rf’^ % 3T^ 

^ ER^cqi % sn^Tiq q5^t 3 t% ?rqi ^ stq-^q ^ Rt3- 
5j;q ( =^^J^z ) ?r«!3T qjifejq m ^3q3 ^3 t 11 

8 feq ?rf>3 ^T ?r3Rqqr I 3^ ft 3?q;T^ 
q^ft I— 

tf?^‘=3' lUR I ?o II 

?RT3.—^'^tft f^3 35rqiT ^rgftgqrd^rl: c^ft l^j, 

?n33 vft irm^ 11 

t^fqsR % 5qT?sqT3T 5[fq;?: fft?T ft 35 qft 5^?TW ft 

tf^qi 3=33 35 3 f^C; I I 

(q;) 5rT'T?3T ^f?3 35f?rT?<qtq:3: i 

(^) ^] w f§34*1.1 I 

?r3T3.—(^) ^ qft 33 ft 31^31 f^qr ! 

(?3) f33 mqt ft §34 34 3T5ft ?rf53 33 ft 3T3III 

f^3T I 

3313:—f353 qqrq: 33T |tft |, ?3% {^ 

33 fft«Tf^f%3 ?qft3;fqr ^?33T 3Tf|3— 

3 fW 3 ; qift'qTWT: Tf s^T*. 5T3fF3 STT^t I 

304 =3I^3tT3T?^4 I If 


[s!RT% ^ % ^^z Tftq'f JHjf ^] ?rrq: 

qrft'^ fr 3JT^ 11 

^ ?r«Tr^ ^cf m^w^ ?^f3Tq’ ?r^«rT ^ 5rr% 11 
fH qftsraV % 5Fi5?3i q5t ^qr m \ 

3?:T«5r tjTn w® ^ i:?(\ qn” 

TT? I— 

q^H’: ^gqqrrsi?!!'. i 

^TTT^ri;?; Ti|pi?rT^T?[i?Tt'^q:i[q' ii jco n 

f%5^r5S5rw9iT go?TT Tsthtt ft«r?nq, i 

3r*i!?j;-—TC qrsfrrjf srrqsT^nwT** ^rai 1; i otS 
ST^IcrS!^ 11 

.' ^?rrq: i qrf^^ isjsac 

?qs ^ciTcrT I {^ f^s^j ^riq: 5rii% 11 

f% ?^q2TiT ?Rt %'3 (nucleus) % 11 

^ ^IT t f% 51)21^ inf^ ftsq 

?rN: ?!)?: flcsq srf5?r: % qwT^ 11 

'i.4r?rf?g i|2[-fr?^ ^ qf^cT f?T ?rT!?=^^rsiq-q; 

^ wig g^T^g ( gro v ) 4) giiciT t— 

«T?cRrffwfe?^ ^qST 1| 

?wfg?r4.iu^ 11 

^fM^l?pnfw*g ^fir^ sm ?mTffT4.li =;« ii 

135,% ^ I :^-g. 

5ErT^?g, if? 53r*r strg % ( ^ ^ ) i wicr ?fw- 
^T. % 1^ # *JT, 3?r 4 *iT 1 sriql % # s^sg- gqjr 

?. wqst^ »i^i ^ sr#T flrsig'g^njy q i £ i i ?q 4 

|i 



Ti^=sr3is 


vsis 


^ ’ms ^Ifcl S?T I 

^ ^Ji ^T zTf 571^?? t 1 

f^7[?3:«lTI7| = ^^TTTT TTi;? ^315 
q^TH % ?r»7qT n|Tg^^ 5T7 :t ?r?r&-^!5R' 
% asiT ^T'Tr ^ m ^^_ m %qqiT4 I^TT I 

fqqq q;T w ^ciqn ?tTii?j[ ft 

I— 

^Tlftt % ^T ?ffe5rftwT?r I ^T I ^sf 

g srsrrftTTff fFci | wt ^*71^??=?: I aTJEcrftr sciC7??g i gig 
gq^gcg-TTTfrrg i gf^g"-3ng?i^ 

iEfgc5Frq;?^ ftgiT i ?fg: Sgqr: 

^iT¥igci:.i i^r sfsrnfg: i?? i n ^ H, R il 
5r'4ci;--^tq: fft^=5rq ^ ?rR=tq ft 
^figgig^ni ] ft ?t q! 1 ^gft [ m sin ] q>TOgT %i \ 
tft 571 ft 1 m f^qi I gq gqr I sg 
gqcft: |t [ ] ft g?'7'g iwr i g? 

5tg gq; [ q;^ tg ] gq grr giM, gg gg qft-’^g ( ft 

g7;gT ) wt 7|t i gg gg^g^ ^g siift q?: g^a: fgrr 1 

f^q;7[gg7T g;? qfttqRg—grgqg % ^ 3^^g g=gg ft 
f|7;gggft ^ qgt^g-g:q\ nfg g^i ?qg fgjgi 1 1 

f|7,^gTgg gg^gt qg?g qg'^cigg 7 ;it, g? w\m ggjgT 

f%g ^g^ tR gnfftg I, gf iigsg 11 

gsTTgfg g^i qs^fqgj—giggg gifigi i n ^ ^’gT I— 

?. q^fgg^ 

g^rfft gRr*! ri, [ 

g. qgg^ ?g^ ggg gg agtgggr gi^g «RggT 11 




WSllfi:—q5ITiTfa=3^q ’^T, ff »TT, IT TTf% | 

^ ?ri^ ^%] ?ri^^ irr^i'fiir (=?rTTt ?nit iErt^irT) 
^i:crr i 

R. 3 Tf[Ur ^ ^ 4 t t— 

siT w TTf^ q?rr??rT ^'Tt i 

ST*Tr^-—[^> IT? ^IT I—] wm: ^ JTfiq: ?rf^^ [ 5 : 7 ] 
sql, ^ it I acncrj I I srif : 3 f^ 4 t t 'Tn'^'FTST^SOrssC «Ft HTH fiR??T I 
31 T ?rT^ iS srqvT] ^g- %iW5? 5R¥ % q^t | 
f^icTCJfTnf wss €r Tij%?if—am ?gt ^frerqn, 
griT^ ti«rr tMl^r bithui % ^ srst sra g ^u; | ggt f|i:?F?- 
g4 4 #T |—^rlsrag, 5ie<fiiT ?ftT 

I 

%i 3 : nig? ^ 5 ^ i!ii^ ?n?Tt=ggT % irglg 
ttgi t f% f|i?T 3 Tg 4 t n«TJT gfg gflraTg?«fT ^rrqt ft 
g^qiir gjfgiTt % 3«qig |t I g3[gig^ ggS jwq^jjzzfrTit 
%iT ft I ?Tti: q2i':5igg=g7=it ?ftT; =gqq;^ ^iz^j 

is'ft f^qr nqji f 11 

iTf ^ srif^fg qsT w?JT—%iRg 4 

^ nw % gfg lET prr ^ gg gf^ ^ fir 
f^iT xmi fg g;q? 1 1 flriRgil ^ 

% t afgq% (=:?nit ggirr) qif^qiT (i<t qi: gnit ?i^T: 
^ggt) feiT^i?gq5t-sigT^, m, ?nf^ 
gig ^ qrg fc 1 %pm 4 qtt ^rrf^ir^ ^ qqq?!! tftfg stwi 

?. §ggT qRt—si^ggfg 'ggwgit g)% 1 g^nmg, 5nFgro 
^K? I ^ II 


% ?r 3 ?rH wm: ^ # 1 

tftf^ srru^ ^ 1 8 W5: 

f%qT I— 

^81 f s^Tft?:T§ i 

^r^ira:—% ^g;jT % f^^r fir^ 

%i »if, ?r3^n«5ci ’Tf, ?r«iK f^rr ?Tit ^ 

l-^FtlT *?T I 

S^ % 3iTq; t qRc^srq- % qrr c!;q» 

^Ttiq^r ^ s^%t ^|T I— 

and darkness was upon the face of the deep. And the 
Spirit of God moved upon the face of the waters. (Gene¬ 
sis, 1.2.) 

tf^ff JTSITqffT ^Tsiqi 3^q qif^ God 2p|T JT^T | I 
%iiqjT4 ^ 3?qf^ q5T f^ctvrr ^tr^f 11 

q? ms qrf’q % irr % qsT^qi |qi^4 sr^qr ^^tg- 
^r^rsur'’ ^ qqr qr i %ijqq4 ^F't ?qqR qn ^ ^rqqr 
qr<t^ q^Tqr i rnwn jf# ^ 
qfqr 3^q ms] qsriqf^ q^i 11 

^iqr % —qf ^Tqt ^ gr^qR prr, m: qrrqt 

% fqu |?n qi i v i % 153 %fecr q=qq ^ 

qrr^ qiT qftqTqf 3^11 qciiqi 11 sr qqiq ?ffir- 

nrq f%?r qR^Hi % I qf snqqT =qT^i3 :1 % t ^iq; sTRTqqj % 

RqiH ^ I 

qrf q5T Rj^jq—qji qfRjiq qr 1 ^ 
fdp^ ^ qif^q-qqqi^ ^ 1 mi s%ms % 

xm qr^q-qr^r i?rT 1 qfqq^ r :jqf?;qR 5fi 


?. qq 1 1 ^ n 



=;o 

sft 1 sr^TiTiT % ?nTt ^ff( l 
UT 5^'! «IT I' W?IS dciT jft JTif I =!If 
SIT I 

^ 3TTBJ s %TRtl4 m fJT?5T%fe^ imT % 

3^ii;cr I— 

3ns^5i^=E?rT i 

f^titJT il vs. I ?yc It 

gfqjfj™ fT3T ( ^T% 8 ) f?*7^ i?TT q%?TT f^^T ^ 
=g 55 TiT, Ti^-qi^ %, W3=^q m wti:? qn' get: 

[srr] I 

$qii^§r qpT qq^JT—qnf‘%rr qrr lurMqi sq^q sii^- 
Trr^ ^ qiflwpq; qrr q^qrdt qRsqrqq; ^^q^grTt^r 

I'- 

A mythological account of the origin of the universe, 
involving neither manufacture nor generation, is given in 
one of the latest hymns"'as it accounts for the formation of 
the world from the body of a giant...and his feet the earth. 
(V. Myth, p, 12, 13) 

m qsirqfe 55 q qsi i?fT ?r 5 ^T 11 

3^ ^«r^T 1?^—qtvtq % qqrfffn?; mk ^ 

^ ^ qvT ?rfe(3[ TTRet 11 ^ ^ iPi#} 

iwqfe # 11 

^qT.foT^ I— 

the multiriidlie qf stars...were probably formed...from 
the hot primordial gaS that previously filled all the universe. 
(Biography of the Earth, p. 2) 

qf tTTtr qqt sft t 3fi 1% I i, 

f^q % ^dqlq qfgwiq ?rfT 11 


^ ci^ ^ 11 3?r% ^iif 

?«ITJT JTlf I f^TiT ^ fl^^IziJT^ ^mi II5ITqflt % 

^^fJT'cf^t ^T 5 ?;h itt^t it^it 11 

mj ?ii?:?ii- c!,sp ^ SIT I ot 13;^ m's % k wn%c( 

?i?T, =^?s, m cFTU’mr ?nf3 : |q; 1 ^qi 

gfeqf (galaxies) t3;q; ft STSfrqra ^ I I i:«rqiT 

5 TO ^ ^ I— 

srtr^Rt g ^f’JiTTi^igsnH =^ 1 

t?^RT ^TSTT ^51 EBtfffEStrs^cfTf^ II R'a II 

?rs?Tci;—3r=ti3- ?rf^t % 5fW ^ 1 

?nis (qidfi-q;^t^) ’ ^qifi ^ 1 

Efig pTTir ^ »ft—^T q;sT^ gig g^nii ^ aqt I— 

^rn^JTTt^ 5 t^T: I 

fg4TIs|»T^?^T=E=g' qTTT5(?itgT5^2iT??T^: |t i'g. | || 

?rf^r-q;d? ^ I ^ ^'4 (g;q^) 

3^?: jft^ ^11 

^T q;^ ^ 3lf% ^?Sf ^fs^ri (galaxies) | | 

qfr ^ttijjtt— qrr I— 

The total number of stars in our galactic system, in¬ 
cluding the most distant and faint ones, is estimated by the 
Dutch astronomer Kapteyn, to whom we owe the most care¬ 
ful study of the Milky Way, to be about 40 billions,^ 
5rq^__f;jIT(t crq; ?[fg (galaxy) g gjU 3nf^ 

\. = ten millions. 

G. G$mow, The Birth And Death of the Sun, p. 183, 


2, 



% \ I ?nitr ^ sflqf (galaxies) 

3?TfJT I 

nsnqfcT ?r«TfT g^ 55 mMi 5 r ^ 

W^fKl SIT 1 sRiai I— 

?r^q^?T qfq^i’ 3^>E^fT?l I 

Ijqf^—q^qcftjT qq;q q%5i^ q3ITqf^ mj ^qfJTTftqJ ^T, 

q|% 1 

l^?qfw % =qrq: 15 ?TTq 5 T?r ^ ^ m I, 

3^% fJi^ =i?T5(: JTt^r ?ttT ^ ?n3T q) q?q 5 tt:t 

I I 

^5ft q#q[qfci ?rsqft ><?it qwqf^ cr 4) sS) l mq 
33l ^ ?Jif3 ?TT35 3q! qfft ?rT q:Ct 11 3 ^ qsrrqfii ?mT q?i 
sj^ %?e TT'^ ^ qifnk i?rT 1 ?[4t qf^ fiRw^ 
q^qqlci qi^Tir 11 

% 3 [jqqi 3 | % w^ 

?. f'fr—% fq^qqiTT ? ole;? ^ q;iT t— 

^ 3 ?r I'f ^T?T ?JRT2f^^ f^S?i§E; I V I 
^T^k—q? sn, f^3% % sfMt ^ 
[3#t] qfT I kjRq |l fl^TRsnl ^q) 1 ^ % ^ ^ ?fk gkw) 
si% irq I, TO?; qq; ?f?Tw ^ q?^ 3 ^: 

'9’TiT qnf^ q? q# I, q% qf ?iTqT iM q|3 ^qt.Jt % kq;^ 

qr?: qgiiR ?ra?qT ^ ^TTq; 11 

R‘ TOqk qq ?nq mi? I; i <^ 1 ^ 1 1— 

W: I 

fs q? ijiqqq T%TqcrT I— 

qsnqkf If 1^5 lv|v|?i?Y|| 


5n■’^Tci:—ffI I 
v{^ ^ I— 

?ITJ^ I 

?rqrf][—sM ??1f?: ^ | 

S^T—f€ 3^'3r ^g^cTT J7T31 ^ lit 

I 1 q'fl ttT^ ^ ^ I— 

And God created man after bis own image. 

?T»4r(^^—E[5liq% q5;ni5ftT t H3«2T ^ 5^^ 

^q S I 

V. ^TfR^Tf—qsiTqffr ^TiT5TqT2[, g^q?: 

q^i q-MT m i g^iRq^: | 

q^Tqfe €t q? |t, qi ^i?t^ qt*q 11 

qft ?fq#3q?i Itt % qsrrqfcr mi qi i 3g% 

qTf it I 

qsrrqfq ^ qiR~q'3iTqfq ^ ^^qit-sqTl qqi % 

f^qq ^ qui^ qTfRT ^ f^^T t— 

qRI5j;l qsriqfa: qfqiq;fgq^ l?t;l^RII 

grqra;—^qqr fq^qq qqjqfq g:q?: ^ ?ft?: gaqj qi^ff S | 
qjT ^q—qrqqq ^ q5T ?q^qi^?q |— 
m 1vtqm i ?js:-€r?rf?fq i t qsrr- 

qf%q:5rTqq «T«f[ qi^qT-^qwT?; ^^ri,cRq 

JfIMT: I mmi' ^rf?q l qgw 
<ir~gqqi q*^—^^*3 '‘fi*:® 

ffC«qq?§ q> ^qRfq^yq i 

?WT qqqcqqq’sqq ».|if— 
qpi ^qwat snq: gq#i siqmijTT i 
qfJt5?:qqt qici §# f? aq II 




I wT ^75f i^Rl?!??ll 

?r*tH—11 ll 5En^T- 

I «i|f f?r?=gq srsiTqfar si^ 3 t 4 ftf^?r m ^ ot^t 

ft-siiZOT s?T, % t (^?! S f^^TO: 5173 11) i:3f^t!: % 

JF^ 5(1% I 1 ^ fJT^=giI ^ %q: st!, ^f^cl ^T 3?5l 
[I l] ?FcI?: f3?=33 3^51 §1^ % ?t3T I I 

•i2IT3 =(|, 3f tf^^3r-3??r STMT?7; I?5ITqf3 % 3ET 5?IT 3cf5r 
(the liquid between) f[| m \ 3 ?q 51^73 ^ ^T 

^ 3 : 5 f |3 Hlxq-qj!! | I 

qsTT’Tfii '^iir |WT—1% I ft: nsiiq^a qi7 

?m §0 30 ?t5.i^ s I— 

^raX I i sstt; 

I 

w3Td(—qsirqfft ^ q? inm jt5it^ ^33 I 
33t m 3:q qsiiqftr % ?r7q;7^ it 3tq?3 ‘gi \ 

m: n;q q5|371— 

3W? ^irTrI,?t^|3 5Tf||t 1 

grsTK—-^'^ qi S^q % 3737 ft: 3?qf3 I 

sfSTTqft—tSTST—q5i7qf3 ^ tqs7 qrr 3^q q7^qr ft^ I 3q 

i q:73q; 3ft37 WRo ^ f?)il37 I — 

HST1sTSTTqft; srsTT srtg[5r3 i 5^^ i 

fr ^ 3^^133:1 

^nrft—?3ST fttfqq q^Tqft % 3517 ^ 3?F3 fi! \ 

<qg7 33373 [37 1 33 ^ 33373 3^ ^33 q:t:37 I I ] 3| % 
375^ 3 3t^7, q?') f^Tt I 

STlIft^ ^ Jlftsqft—?3S7 #-3) ^5^7, 31^ 1^77, 

^3T qttfw ^ 3tqTft iiq;t:3i ^ wfq ?qg 11 337— 



TT^f=sri!:® 


Ch, I. 3. And God saidj Let there be light : and there was 
light. 

6. And God said,Let there be a firmament (Heaven). 

9 . And God said,.let the dry land appear, 

14 . And God said. Let there be lights (sun, moon) in 
the firmament. 

^ God B ^ 5 n§j? 5 j CRT ctrST 

11 

srrgr# ft Let there be cpj rjji fWQJITfr 11 

fftH ftsc SITtlft’ ft I !R7^?!r g;T% 

ft ft 5jrci liHift cr?:g qf ft iit I 

qiET—^»i^T ?ir^3R ^qr^ci^ ?^gT 
nsrrqfft-^Tc??^ «?TRTfi. (^i3 m^), % 

?rqft ’‘-qT^T ft, ct^i ^ng % tlft ft (§^^) ft 

^ 1 5^4^ ft tqifr ft qftn ft qrg ft fftqi 1 

^g 5’^T’ir =jv ft %iaT I— 

sTfft ^gjiT f^tri 15 ^ 1 vjv 1 

r?T?i % ft 4^ 5iT?r—fftsr ftqr ft gqift fftgrft 
qiT, ^ ft qiT ip I, ?nft 4 »tt»t 
^ qiqT, g-rnfft qig ?:t?;t gqil |?n, 5 rt qi. 

vs fft^q q^r ^riT si^qi^JT 1 1— 

The god of the air, Shu,......separating his sister sky, 

from bis brother Keb, the Earth.^ 

1(0 5(10 ^1^^? ft ft! qsiiqfft ft^qi^ ^ 

3cqf% qiT Hvft’jf I I 

^qsi vivivi? ft q3?Tqfft ft i:«i7:-3-W7:qft5cg;q7:-5rlft noiTqft 

ft gtrft q5T q;«i^T 1 1 qqr— 


I. Biography of the Earth, p. i. 





srsrjRT^ sistt: ?r?3^ I 

S^T: Sft3!t ^3nT% ^i?l?i??t 

*i;?T I— 

5r?r qg: ffsrs^ivrwqr^ I 

3iTl%sf^ S >715 t— 

^ K5T^' I 

?73[3rcf ^2? I ‘ m I 

®rq^—^ sriqs^pqi^ Tisift stIt: iec i # *71, 

srsrli # lei’ll *n, wi ^ |t i 

733 3713 ^ sriq; ^ 33T33 t I, ?lt7: fi^ipr m §375 3T3 

^ ^3 qit 1 

fqqg ^ 1 ? ss «0 37: 3X53 3f|3T m 3t SWTTU I 1 

if^q) ^3* ^ ?nq: ^ I ^t: ^ cf^ 3 t l 

gfqsft % ft sriq: 33 q|331 ?ft7:33% ^st sft 

3TW 33^ I I 3713: 3:31 ?5r?3ft^ % 3g 3T33T3 ^ 3rf»3 3> 
373^ 33 S 3R7II 3571% f^33 ft 3T^ I I 

333TT3 ^Kt3t?r 33—ff7qq33 % fwqq ft 573 3 

7?®^ fu: 5(T3 Jrwt %73ciT t — 

We know that the Sun, which gave birth to the Earth, 
and the other planets,....^ 

37T^‘33I—3^3: %71334 3T ?st7 7i?7 3|3 :fl| 
W I ^3 % 3Cf 3733 f|77iq7i4 % srI I 

^3537 353 ^7 3>3|| 353757 

^ 37 I 33^ 853 373737 ^ ^7 | 33^ $%-!% 

3%33 3773; t 3f 3f¥3 ^ 3373 377 3^757 ) 


I. Biography, p. 25. 






Irq^^r—^ qijir qii 
JTcf 5^ irilf 1 f%€! jff grrf^ ^ % ^jfir ^ ?r*iqT 

srq^ ^ ^lf || i sit, ^ 

3?rqiT ?ia ^wrf^f^cr ^ I— 

To replace Buffon’s "two-parent theory,” Laplace there¬ 
fore proposed the-theory that the Sun produced the planet¬ 
ary system "all by itself", as the result of a terrific internal 
explosion that threw a part of its atmosphere far beyond 
the present orbits of the planets. "This explosion,” writes 
Laplace, "might have taken place, through causes similar to 
that which produced the brilliant outburst in 1572, lasting 
several months, of the famous star in the constellation 
Cassiopeia.” Biography, p. 10. 

q'gq, srqqr JtJil cr*iT fr^t 

3 iTJr qrc!; | mi ^ ^riq: ^ ^q 

grrvR trlf ?nqT i 3^1 ^riq: qii ^ ?Tf( stt^t i 

?rcr: tErrf? ^ sqrq^ ?r»TqT sqiq? wn: % wi4 qjRqr 

qrr ftra ?Tft pri i 

f €t qqiTq ?rTf^ 35qf% qsT ?qs 

?r|f, ffn I sfqq^ ?i?T % Jfil, % 3cq^ 

ft 11 =q?s sf^qt % qff, sriR^q % 35q??r |?n i q? 

% 3"«q?q fu; | qsamr qiT qjqqs: qqjV ?r«qT^ 
S Ilin I 

m ?i’^qTq ?} ?fqqt ^bt snat 11 


?. §5jqT the hot primordial gas that previously 
filled all the universe. Bio. p. 2. 


3jcr—^ql ^ci qJT 5r?^?3 s® v^-ve. ciq; tr 
^q5T 11 q? 5jcr JTSiTqfcr % sftt: ?rfwq5 ?f|cf *it I ?r{5fr 
fiT^cT % q|Tt ^rrq: % ^ m ^|T *it i 

qCt sM qrr »TT l 

^ q?% %’3T !sn I % Trr?g 'Ji4 

?jTo ?KV% ?r3^R % f^w ?ft5c 

^T i?rT I cr^3«T^ ^1% q|^ jti 

?fJT q:?=?Tfi: !?rfer^ ^ I 

^TT-fsT^q^ iTJ=¥ftq:?TT—^ I— 

q;^q:T qj?rq:rTq:T«T^: q^srr Fw I 

?^?TT ?TT^T =srfjl5^gr II 

?K=;icii 

?r*lRi:—t, X^ ?lTqT sf5l#| a a', 
H'TiT^; 35q'?r gcc 11 qjfw ^jtI‘, ?qg 11 
f€ ^ Jliat^cTT q>T ^qr JT^T | 1 

ntat^WT ^ 5q^q;5;?ijT4— 

(^) nar^ISTT—qi 

_ ^ qr^ —'* t irw 3?q?^ I 

?. "RfiT a? % 5IS? qn ^I#^^ HarJT qr^WT I I 



gTfrqr ?v|?ri?o ^ f?r % 

5 qHs=qT 5 T ^ I— 

t RSTTrSTT I 

?rqTc!^—-qf fl 5R?^ t HqjT 3?q;q-T--| 

^r|t ^TcTT*! 5(r5r?!r S qt ^^Z f%qT H^T I— 

(’ff) 1^5 wr <5'5rT RSTJTr s^5?igr i. 

^Kt^l?ll 

?r«Trci;—■?? it 5:11 ^ um 35 >T?rr ft I 

^RT-^5Tfl ?nTJr sjrrfFcr—t q: ^ 

a:«qf^ % g'qq ft q?ft «ft | snu^ijr ^ jierjt I— 

(^) ^ I ^ 5jpTTr?3:5iri, I mo 

vR 11 

^rq'N;—[mrqf^] ^ iq: i jqfJr 

g?q?H SRt I '• 

(^3) 5 ^ 5 ^I a 

?rg:5i?i: I to 5rr» ?Ro?ll 

?r»ITc^—HSlTq^ q|t ^^T, 5T: I 

?:?r # 35q?7r f^qi 1 

q^iqfa ?r«isrr % s^TTi^^ir % snf? g;fgqf q^ff, 

=qf ^ I, ^ 'j? s® c?i m f^qr jt^t 11 

flgr^r % % %i3: ^jt^t m:qT mi 1 

59 :=^ ^ 505^ SRT ^riBT—^ 

^^rar-q^q; I— 

^TfRtr^ ^5TR?cr I ?0|vi5|5?|| 

?rq^T ^q: oqriiRf 35q?JT |t giq^st qf^ 

t. 55r^r m’c>, gq 90 i;5c qt wiffsra qsi qgq 1 


to 

[qSTiq^ ^qi f^] % I [sqTff^] ^ ?n?XT^ [m^^ 
3FcTft^] :55q??T f C I 

■g^s^fii;'' qre: iqR qrr 11 gqf?N^ =?l?l? ^ 

qrs—g;a|jJ^S^T^^TT^ 5 ^?s?: HflTcR:,4t Rgs^I 

11 ^T^3^r3[ ^qq^^ulctT u\^ t—’ rs^- 

HSJTqf^.pq % qr# % ^^qrfT ft, ^ ^ %<3T 

I— 

I ^0 ?«ieoRvll 

g^ ^ 5tf^«3f?r—??k stiw ^ sife'£srf?THi?( g^i^u 

^ I I q* 5 T— 

vfxfh 5?iTi:^ g[^ \ ^ig ? ° ? i 

II 

gj q^c q# gft^q; 3?r % ^i^tt i 

^5S^: w % >ig ^5rfe?w jq 

mm 1 

5i^?f—f%^Tfn % e^R^q 3srt?: wig % % g^Tqfci %(pr- 

ii4 % sjfti 1JT^ itciT t, aq5T5c itu % 3iq^ ^q;T 

im ^ ifsift qjT fwr? % gjT: q^ m fiT??rT t, 

q«R %wnl q;T % gfir, fiiqqinq ft 53: qqi 

5T lit I 

^qit—3;qic-?ft=ft qrr q^RT3 iiqiiq q;T nw 
m \ ftt g|ft ?fl% ^ ?q\ft I ^ ft qifqq q^fii^ 

wfftq; ft I 3;qi: % »Trii ft ft qK*rr^ ^Cf ft l Wci: 35 t ft ?rTq.qV 

?. ?ft% qft wft’? f®3 ««if<i *iw qi?ri ott *i5i qt sis 
mm 11 



sTff l?rT I ^ nt ^*?t ^ !?r%qT 

(forces) sff f JT ^fH tfro; | 

5¥r ^ ?f3?r mi *it, ^ ^ 

sr?|sRl-^t I 

iqJJl firsR ^ Jt^t %?§gT t— 

The Earth, from the very beginning of its existence as a 
gaseous, and later molten, piece of matter tom away from 
the young Sun by some passing star, down to the very end, 
when it will be melted again.^ 

^ (molten) STtI, ^If 

5 TIT<\ ?r 3 PW S 5 T|f ?nqT 1 

WT5T, %f51^T 

fqfef^q^T 5ql i fq^i# |t 3i^T ^ ^rff 41 | qf^gn % 

t ^ ^ ffT5T^5[; w^it 11 ^iflT 

sTP^q) ^ ^4), 31111 ^ijT I 

^\m 51^ 

q^^ m sPiwl 5T^ii4t 4t, 4) i qsTsq; 

^%rT 8 r^^T I— ■ 

(q;) ^T 5??Tre5j:?TMqr^5r i e sr^rTTf?!-. s^qjq;- 
s^^?lrl (si%^?l?t-|o ^o) 1 ^{Sifgsst 
JTT^F^rT I ?r ^rl5^qT I ?1 t?ri RSflTf^qiqt 

•»T5^ sf^?Tf%3?I 1 I ^rf; SR^lfrliS'Sil^ I 

«riqs[: I 

qTTq; il 4 4 [f^ 4 sir] it 1 

xfsnqfir 3 ^ ^wviqi- 4 qia f 3 rT-| 3 rT ^i^iiciT «it 1 3 % 3i?:4 

I. Biography of the Earth, by George Gamow, Third 
Impression, New York, 1946, pp. 237, 238. 



?«rr?T ST fil^T I STpIt % ^ I 

3?r JfsiTqf^ ^ ?rTi?i % ji« 7 ^ K?r 3rf?sT # fw 1 

[sf«T^] ft I ctsr 5|T: sISTT I sT? fl WpST 11’ 

cro ^O to ?fo % 3rggT3[ ^ ^ ?r«f moving 

ocean ^^cTT I I ^')*T ®cl ?r«f ^T ?rT!?TT: STff | I 

?nqi ^ sfsiT m I ?nq: nq^T? f^*ia ^ i 

:3fr^ cITSTT-STTSTT f^TT *11, ^ STT^ftT; *71^' ^ 5^ 

I 

?rT^ ^ ^ ?r% f%;TT m, q| 4 ^rrsTssr 11 

«it?TT ^ I'TT fqwq qiT qiJ I— 

(53)3Tiqt^T 

5i«T*rT Nkq; ^rrs'TTsr^ I cr? §o 

^‘o :(i^i«ll 

^ fro; ^ I 39 

UStrqf^ ^ T%f 9 = tf I 3 % 5 qTfW f%*?T I 

*if [iftqt] it I 

(n) ^T'tt q^^ST STTHTT, l 9T ^FSTSCVqeqrq-q^ I 
9 |:¥rir 7 T^| 'TTISqcrTT^I to 

^O J(|J<|VI| 

?rqT5i:—frrq: q^qiqjt qf5?rqfqt I 39 q5t 3rf»9qrr95Tr 
qjicjT *rr I [39 ^t] 39 % % |?rT I 39 ^r q"^ firir 195 
9lC?fq9l]itl 

3ir§[f=%fqqrr il^^f)- 

(q;) qT9q*r srr^qr ^ 9 ^; 9rT?=99f?qT9'? 999 I— 

gr^T 9r^q:T? 1 %9T3f=9 9 t ?r^T^=9tiT^ jrrsrT- 

?. § 39 tqTT‘t, «rq»SSa9o 5 !(l?|| 90 ^o 



5 :t f 

I ^^^l?1^.?r8TT gESBq;q?§- 

I m ^ w Wfcr: ^farf{% i ■* ^rfriq' i 'sqf' 

I ^r^^%^Tq:^sqr 5 mnnii;ii ?r^; i f?^TiTRraasT 
S'fTfrI 1 cH!?Tt I 

^TTcJTrq; fqwVw 5% lull ararr ^ifk: =^ 5 ? 

f^^lfi I qq-fi'TTT srRi^ q^w'fPcF | 

# iT,^ai qs^^n 11 ci^t ^rg^c ^jfr 
afarrqf^ [i|mn 4 ] % s^f qs?;^ ^ft | fg?=^qqi 

q\ ^1 qiJT^rqq S;% i Hg' [?fq^] gra % gT€f ^ \ 
cff [jfijft] % gfftq arr# sft [q;gl] «rg?t % gjflq I ariT 
'aiT §:^i ^ ^rit i [^w] i fg 

% ?qTg # sg 11 gg it stg ft ^ 
?Tf»gJiT ^rtgig q;^g 11 gar fg % ^ q;^it ll 

^ f^g q;l# % =gg| ^ gg'^ ?g qf^^r 
% ?mg] 5 Bq;?T % =gT^I ?rt^ f'^qi i 
gg ggq itnt I g^ft 3% gig ot?: 

g1% % arrg't ^ | ^ g% % sg ^arri 

^ g^qyg it gq;, gf ^riit I 

qft ^i'?;?g--^s«c ^ q^lg ^gi I % qi^ ^ 

f’i’? |?TT 1 

g^<\ gg ^ 11 

gg^t afg ^g-fl[?rT 11 

•n 5 

gg ?il^-f^ 5 [rT 11 

g^r 3g?; gg ^ ?fK sf^^'t wit ^ 1:^ ^ i;^ ?g f^qi I 
f gt %q: ifg^ q;T wrgqs ^]^ gg^-ggi ^ 11 ^ sra 

grfggil 1_ 

?. gf fggft sg gm: ggg^g n go stto ?i?i^n 30 1 






^|T I— 

R 5 TI'tI^T irl^rT'. I ^ 'ifw 

«TT^r5i; I ’ ^ 2i5-w^5r5=5t | ^ar ^ 

) 1 ^WTi?. ^'- 
1 tft^TTi?;. I ^ 'T^r «rT^ 

sft^T sr^T’Er:^; I w^f«r I «tV- 

I #0 ^fo ? I ?o I II ^15^ ;Efo I ks II 
I # q|fr % I % q# i 
t ^ giEeqj^ srit «l, srit sifT ^ I f^?=w?f t ??? 
[sfM^] fe-f^l^n I 3?% FS ^ ^T2 fE^qr 1 3!T% 

[sPif^] ^ €? f%ETT I •^> q^ ^ I [J}E|] I ^^rfeo; ^ 

[JiEi] mm % ^ 11 

I, f^r [sftj^] m ETf [qlcr] i 

fecq^jj—^'Ij^-^q't q^, ??fq-T ^rii! 

ItuT I =^Et?r ?r%cR q?T4 ?rq^ qrri^if ^ ?ii?; str^ |, 

ETEq qjT >15 'i.^-'JLi. q^; €TC^-f% 3 :T==^ ^1:q% % ?r?cTTRr 

f^qr 11 

q;T fq^gfr 'ii \ Eiq; 11 

(it) fiTTTii «rT«'^?t.i <it qsTiqfg: ?i^q:Tr»T- 

q^Xrl. 1. ^ I tsfiir qT?T:cr 1 mn ^ fwswr 

5 rT?i 5 ^,?fT: !ir^T:T i 1 ^ U 11 

?. 'qfwi!t:' m m |—wpRf arr^ 1 fn^w ?rto 
?v I 11 n "Bi *rT 5 f« ww % ^qBiNiTijr w |--"^ 
4 fqpire& qfwiir; < q sf^siET^ sqwi; 11” q^lr «wt ww.q q, 
?Hq!T uiq q I—qqfir £i.qq> naps \ 551^1 qiT>, 

«R q^TStT I 




• tit 

wsiTci:—^=^2? 5T| (S^^) q# 1 3% iraiq^ 

% f%qT I.% fJT?=qq % %i2: 1 

«ff, jpqjK |f 1 

(qr) ^T ifMt I 5rf% 

I wPjt: ^ I 

I \^v- Ja^^iRr; i : | 

^=sf^?:T ^r?cr, ?qrT^ 5 r €%fh \ i 

^fa ^ IvSlI q^TSf! ^o ^ I II 

?rqTci:—qr| 5 f|ra'\ (*ft) frR=qq qf gfqqt I q| sft, 

?rf>q ?rfq si^t i s^RiciT qr ^rPq, 5 i^t q;q 
|srft I q't# |t % ft q? (ifq^) Mt I % qjq.^ 

% ^ f^qi 1 ^SI ^ -gfa^T ^ qi^ qj^Tqi I 

^T falqsq % q!J=qTc1L 

■jq 3^f q ‘q’ qqiqj % 5q«2 I fq ifqq't ft qr^?;T ^ :3?qf% 
iq-qq % q^qiq; ft I s's' ft iq 3^q"t %fq^T ftt | 

iM wmi ^ 

fq qt g;fsqt qii qqfq sraqq qifiqr ft fft^ciT I— 

^ qT?q?ftqTq: ^qqr^q i .8qT?q#qT^ 

■^sqjTqjiq f^qo^rq^-qftqfft- 

qq?qfft-^^3iq I ftftjTt sfft^ qrEgjTqq^ ii ii qi qi 

qq?qq ’q^qq; ii ?v? ii qrq® qr® ^ i n ? i 

c 

qrqfti:—qq 5 «ifq ciq «b^;^ |q (gsrrqffi) ft (?) ^q 

qft 3?q?q f^T 1.3q ?ipq aq n? ft (5^) ^q(f) 

^qjqq. (v) q^q Qi) fftqqi (^) ?rqn (^) ?r:?qT (c;) mi 
%qq wt? (8.) ?flqfq-qq?qfq ^ q^'i^q f^qr i q?aft ^q 





^ 1 % ft ^ g;f«jqT 11 

I. V 

«rfi^ wiTt % ^ ^T ^ 

l?rT I ^r^rr— 

I ^t: %fiTri|gr?5T i ^o afjo § i ? | ^ n i|. 

^fqf; ( e^nqrK fo; ) I ^;Ct% %?t 

ft^iT 1 ^ciT«i 13 ?rftq — 

?r?^T^ ^qr ^fc^fRT I 

quoted Vedic grammarj p. 328 . 

^ ^T —sTTfi^f Ji?4t ^ f:€5i;T ^q'st^^’ii I— 

JT ^T sgsHT^flrl, I ^O aio ? 1 ^ 1 11 

sffo srro ? o I »31 ^ I 11 

?r«(Ttj;—fret % zr? g«qi m ?r rit^T 1 

5E’^^ % =; I ?v I ^ JT?5t S ¥ft fet ^T fir^^T I — 

sq-qj -iTg%: %q:: 1 

srqTci:—wiqi % %JT ^.iqaf^ % ^ qiisT 1 

^?T ^T ^qq: ?IT^T—^5T qJT JTiq ?fqt ^ 4 : % I ^- 

qq ^ ft f?rq)T W-Z 3?%^ t — 

^nqt ^T sr^: I sr^r srT?ft?i;, ?iri:,^HT^ 2 r? 5 ;^ 

m I ?o I ^ u R II 

3iqk—^nqj fq^qq ^ ^ (5r) 1 ^ ^ ^nqt ^<=» 
^'t qr, qi qqi |?rT 1 qf gRi^ || 1 
q?i%q qrr ?r4'^ 

—the Upper part of cream, or slightly of curdled 
milk (scum). 

The Arka, doubtless, is the waters, and the cream 

(froth) which was on the waters was compacted, and be*^ 
came this earth. 



^crq«r % ? «> i ^ I -dL i ^ 8 %5r % 

si^ ^ 5 IT^ qJT ^V f% 2 IT I I EfST^^ ^ccpq- 1 ^ 

f?rq5T §?3:^ sr^nsi hitor^t, snif^q^ cr??T ?n:?|?^, 

S t— 

^Tpc ?r%^Tq'PJT?TT^a^ I 
9Tl^JT?rmci^r^r^Tm: ^nri^rir^ II ^^li 

?r4q;—?rm^ ^ ^q^ir ic, (=5nft) t 
9Tf^ wT’Sct I ^rPw isfk % eqln % ctsr |t I 
g?T: q^ ^ |— 

qjT^^; qfw^^fg^; ^riL I 

^f?(55^5qqg^ 11 ?j<i i 
?i?^rq5raif^q^?r: ^r sq^j i 

wfqTcqJTgJT^g II ^ K 

^rqlg^—qqjT % 3^ ?nqrr^ ^ 51^ ^ 3 ?q«f 

wtI t qc5f^ ?T^?^ JTrw % % qq?¥#irr'cf 

11 OT gTT^rqr % gij; ^ ^J|^ ^t^jx \ 

q? ^qTct ^ qt'cT ^q:?: sf^f% # mqi iIcit 1 1 
3^T# ^ f^ft fi»tq q;T H%cr fr^ciT 1 1 

q^i5c§l wig^T 1 

qT3 1 ; no II m]m ^mr q 1 \s 1 ?o|| 
qrqffi;—?ftcr % q>T^qr 3?r qqiiqfqTq?*?! ^ qrg ?nq: 

^ iTR, 1 

ql^fl % f^giiT ^ ?fltl W^m absolute temperature qpx 
^■^273 tft3:$¥ 11 sir^qr^n; %€ <%qq t qqi sfi^ 

q| 1 . 

qfiT |q % qrrt % q?*in^' 



Wig % % 15 1 1 3^^ 1^ 1^ ?R^5T 

^Tq f^gr 31TQ;, 33q;T % ?w 'fR’?! ^ at jt^tI 

q’ff 3rr^ I fa\ gnqt % ci"^ q^ qrg-^q^ t ^33 q^ 
^ qjTT I ^ 3nq sfq q^ 5:11 q^ wri 
^ I 

3rt^3t ft^^f ^q5:.«r^5?i3 I ?[Tc ^KKiill 
?rq!5.—qi ^ ^q ^€u ^q s^q??! %w l 

?rrq: o;^ ^q ^it, s^qiT ^3U ^q l 

5r (^:) I 5 t ? I ^ n U 

%;t m 55T (q5^0 It 5IT51T t, (cIW) ^ ^ 

It siraT 11 

^ qgTR 35T—1:3 iM q^ ^t ^q q^T^r 11 S 
%^T %— 

sr^ iT^ <??r^ ^'T ^Tq?[=^ I ^ivi? ri i 

fqsr ?Tt 13 qsqM^TRTti: ^«fT m i !i[r3qq ^i^rr^U 

^q|q;_2f^ g| ^ qiqr^ ^T, ^1 f^TSt I 1 JRftcI 

it?Fr I # srqs % ?rqt w 4 ’ft i 

-^5; q!t[i«r^] I ?rqo ?ykrii.I( 

?r«i!'—# >33: "^q t, 11 

' % iq^it qq qi «{t i 

qrf^ q’:flTi ^5r'#q ^ I ^ qf^^'t qr^irqqr 
5nq?q f # I q>qt^ ^ ’^iq % %q % ^i^qr 
jjf^qjT ^T qTgqfq i^ir l ?qH t ft qftqJi gftsft q?ft 
JijT cTfq q|f 11 ^ qrfqq qw^ qqi q;q iwp 


^ W 8.£. 

grafts 11 

3 ?r ’ifji % ^ t 

«ff, smiiir iT^q?!JT #JT I 1 

5 r?qT 

qrf^^r ^ ^ ^ q^fT ^^^ q^n, ^ 

^ ^r^q *m fqm % JF^ft ft I— 

(«f>) «r*r t ?rf| if^5?ii?ft^, srsn^ii i 

to ?fo ’5l?R!t 

(^3) I g[Tw^f>2iqrir sTFft^ I 

to Ho ?RR|1 

(tt) ^ Vi I 

q;To Ho ^<jlrii 

(^) vf^ % ^ if^s®iw ht^ 

H53TSTR I qrHo ?V|?RR?1I 

fH nq ^T HR HI I f% ?nw ft sfftHi ^T qftHTHj wqri- 

RHr^, ?r«RT IIl^qrHTH HT 1 HH Rft WIT Ht I 

51i:*ft?- ^ HrH ft ^|T I— 

^ wriRflSf^^ HSfsi’E^ I ?RolRll 
Rh!?!,— 3Hft sfftHt ’ft fettnf ftRT 1 
IHSfft^qJT WHT HHfr ffHafTTpar, H|- 

# HRIH hi ^ it, HI H^H H?H HTUHI ft 
RT^H I 

HIS gT:THr (ho So tjo ^I’JkR^v) ft ftt fgfT whih |— 
H^wngt ^hV s«€t ?rH?cRf: I 

HTffHHtft tHF WHHH: ^=5^: 11 w lyi^ 11 



?00 

fecqiijt—^T ^ % ?nRW ^ 

^cpyr EfiT 11 3ff?w5=3^ % ?Rr ^ !3i^ ?fMt ^ ^ siTcft 
I, 3f^«^Tq?T ^ 5ITctT I, ?r^?cn[ sMt I 35T: 
JI^E nfi(;=!TT ^Jcfl I I 

?r^siT g«^Tq 11 s*^Tq ^'’ q?T 3r«r I ^ jiq; 

I ?nq: f5i?r% | ?qg | f% i-g% ij? 3:?q?rr ^ ^ *TT 

3€^ 3^frT % 9nq: 5iJt ^‘1 ci^ ^rgst ^ 

?rg?«iT^ ; 5 ^q'^ if i sM ^rt ^q «(?t 

«TT I qi f ^sscT-^qrr i 

«. 3^ (SALINE EARTH) 

sf*i^ ci^ % % q^^Tfi; ot ?rqwT 3 :g^ sRi^ 

^^z %i I qrs? ?jq)Rpa 11 ^ncqq’rsHn ?sq;T ?r4 | 

‘sifffTt qi^fi’ I % ‘^’ iRqq ‘ot^’ q^ciT I, ^ 
% ?If^ I 5T53C ?qg 3;q;( ^T | | 

qssriwl 8 qgqci q;T ^ qrr ^ 

ikm ^q I l gw ^ ?«TT5T S ‘gjqq;’ CR SPT qqtq 

ftwlll’' 

?f*i^ q^ giq ^ gcqf% ||, i:gqiT ?Fir^ imr^ilt 



l. gwt qTT>—-i?gi $ ?nq: i 4o ho — 

q q# WBqs J^tq I ?fk q ?ftqfqqf SPT ^31 | | 
q. OTqitfq^ ?fHT’"i 5'q qr fsr^i |—'otbr: 

WTq%qfI I qiwqtqql^ qsa^^ qig?qq wqfe I 



(^) w’j; e^Tssiaiq^ I ^ 

I ^ 1 2l?55qiT 

2T%<1¥I^r^?!ffq‘m?«rT?T. I ^ ^T STWi; I 

W^S^T^T^’^Trl^ I f^q | jOTItT 

I to ?fo -iRI^Ii 

?r*T!ci;—[?r% si>t =wq^ fu; q|%] gjq [=gi^ fJiit] 
K^ l***fT^^ 5f»l^ ['Tf^] ’En*l-5ffT»T 1 t 

I 1^ fTTT^T ?rT«( qiiT I ^ ^ ^T ^Trjrr «1T, 

f?r %M ^ iw, t OT fi? I ^ sfSi^ ^RT qftq quT nr, wf 
^ K^T, ^ wf =^?STiT ^ f« 5 r 11 g;q ^ |q; ot 

(?i #q! qjT) I 

qiT f^fi^T =sr? 5 HT ^ nqj i q’l i =^75111 

8 <r^j 15f^ % 5ITt % =^fSIIT qJT 311^ f^cRT SffT cl«rT sf^eft ^iT 
31 TT qzT 1 ?g =??s q 5 t ^ 

i?rT, ? 5 T ii»iq! 3 c S 0;^; q;T ^i^uV wrt 

^ I 

=?fa[flT ^ qrMg ?f^ qsT ?rfei?5r t q^ 1; I 
felffT I — 

'qgi 1% stcrt ^Tfg^q'T g1^in^i¥2c?j- 

5qtt'?T, I snsTiq^qr 

WT ^^[:, ’SR# W5r^?r I qsio c;R|| 

qgT 5t?lT ?l%3r ■* I 

gf^wT yrw^w, q%5q WTW# I sn^TT^R^ ^ qt 1 

?. qirqissH % 'WHsm' qis |, w? | 1 tto T^#f 

t q^^iqts qf)' ^qn qiT% q!TS*F-qi5 % sR^nT ‘wgsqa' qra 
9HI r^qT 11 q^ wqf^^T 11 ^ Hfqtqq q qsqq qt qgWfqi 
q 5?a%qr % »f5T qizlf ?r> ?ins eqwqsT !»^i w 1 1 





I ^f^o ^1^11 

—!jt^ ^ S*^ 

g ^ ^ Zff^q ¥1TTT sit f€ % srf^ ^?T ^ 

5C»aT) [^f t] I # t ^ ^ ^ 

?rTsniT 11 JTsiTq^ ^^ctt m^rr I 1 [k^i] 

St iif^ ?rJT% ^ I 

gigr; hts[ gq«ng< ^ *ft gt^fT; ^gr^ft 
q| gig^fftiT 11 

5 [rgqsr mwi ^ f^^T t— 

(m) sr«1 f t irsTs^iT miK I 

gitwrg^ ’Wfo’inj^TWfs i”’^ sgg ^t^tctt 
si%fs?rr: i,g?Tg2Tt?j^^#r5^ T5f i 

^ ^ ^ ^ fgiM% 

5^ f^s?T I ??fr%q; giqr mg qw^g (= q^^ ^ 

^fiai I I.^ qg q?T (^) % 3TTB: |cr fg ^ 5^ 

11 gg (m<) ^ qii ^g gig^ 11 

OT?rgqT gsg^m qg^i % grg g%«g gsm=sr I fgf^q; 
«r?qq qJiT I— 

q:?Tg I «'l?l?l^ll 
'fg g;q 11 

—gi-g=gg % gi^ I fts ggj sRg ^ qfei q^ qrf^g 
qi giTl, q#f^?gqs«rt# ?i,<?ftq; % ?nqT gm qr^rl, 
gsiT mi ^ m ^ g|f 11 qi^ 

frsfqj mgq q§ gt €t =gif^ 11 

^fg % g?q ft gnm^ % %q; ‘q|[’ q? qrr 



SJT^JTT t 1 q§ ^T STsf I, ^ % ^T 

srro; ?r»qqT ^ '^I'qrse'’ ^ i ?h?: ?T'crft=^ ^ % 3'fl5f 
% ?r»i?T qii’* ^ ?rs[gT 

iRFT^ % snt?, q^ 11 sfTiPir wt t— 

(qi) [si^TRf^:] %% [q^] [qErr»^*l] siq^fi, 
^OTT^tS q^: I ^?ro ^RI?IVII 

^qfjj^—gsqqf^ ^ ??T qg^l ^ ?T^ it 

¥nfqqfr: qtf^qi srPq ^ wf’JT qJT 11 

wpqqtq % Ct ^ efe q;T f^qq q% I 

?r?qq ^ I— 

(?sr) qqfF^rqf q[r^ i ^o ^i® Hi^ii 

(«t) ^T*frqT: qjaq; 11® sri® ?i?iyi^n- 
otK—^ qq ^q 11 
fqfeq qraqq ^iv|?r ^ qi|T t— 

(’Ef) sfqsqr 'arq^STl? s^frq q^qsq-q;^ 1 

qrq^—sf^ ^ ^ ^ f^crq;T<t ?rPq 

^••' I 

(^) ^^^\ srf5q: 1 ^frqs^qT^q^riqf^; i 

?rq^a:—q^ ti ?rPq 11 qqiqfci % (=?if5q 

qqR) q^# 3cq5t f^qi i 

(r) ?rq qjqqt ^rfRq; i i 

w® ^i?ivmi 

srqk—qs [ t] I ^ q^ 'wr 

?• qi? 3^113 q?!=!«;, £ViI 

q. So qqjqfq qff^ \ Wo ?Rq»t'9i' 





11 

(sr) WT^sT’it^ir I I ?r^* vivinmi 
(5r) ^r?^^r^?TTs I’t^: i sfr® ?!^i?RU 
(*fi) t i m° =:i^Ri 5 .il 

(5T) 'TSfr^t t 3Ti5^r: I 5ITo ^RS.11 
(z) I ^Tf?T I m\\M\ 

^ tnw 1 ft; fnxrft^ arig, n^, 5t*iT 

(qif^f ?ri'f) STTft: q;T % ?rT*i ?Tqq?Hf 11 

?s[ *ft 11 q;T % ST*? I \ 

qg ^ ^ ?rT>^ 2 T ^qln q;!i:l 1 1 w q|g- 
qft «FiTcrr 1 1 ^ w wi^fr sni jft q^ I p 

(3) fs^iT m qjfT^r: i ^ocTo 

^ ^ t ^[t] i 

m: fq^j I ft; % g;q^ wr qrf^q-qftqjrq 

I, q?gcr ?aft^ ?T?c[ft^?q cw?fi q;T i[?r^ qrq 11 

q^KTJT ftrflTfr qift 5:H s (Sodium 

Nitrate) ftqgj (Potasium Nitrate) rtr 

^ 11 ^ ^ Htftqq q;T qqiq qr^r ^T11 ^ 

%m ^Tft ^rftciT^ 8 % sqr^jqrq ft ?rT»ftq w 

IP qqi 51 # ft Tfqqr ^ qm fg q^?ft % 

q«q?q R«agT 11 

Sftr^ q;T ftr^giq;— ^qft % qgft ft 'j.f ^ ft 

ftRctR wiRfd ^ qi I q?(fq ^q^pq 3?q-?qi?T 

?. [qjtfq] q^: i ?ro qi^i^Roii 

R. fqq q;t qt$ |—'qr5‘n*R-?rqtitT wr^ui.’ i gq tr«nq 
v^ivsn ft H> ftrqn l—'qramrTqqfftssfqiTOqilT: p 

fq® 



WcWT?T ^35n?n' ^ 'fi^r I el’ll :j5T^ 

?f^ ^ ir«wteq’f% % ^rrq % f%«rJlT:iT «1T I 


y, fkm\ 

3)1 ?rtlWT % SRJcR few ^ 3 eq% || I 

^ few ^ :3eqfe ^T ^?r fe^ ^^!ll % fe^T I-— 
(^) ^ ^5ren:?i?!;^rT fer^cii ^^5?T?r i 

, ^ ^ 'freTo ^|?|^|Y|| 

?r«ira:—lii^elH II, ^1 few 51^ I 
(^) ^T srfei^^fRt ^nferc^r: i IT 
WIT ?TrI,f|T^?rT I ^fo ?1^|^|1 

ITW Wl.feT^erT: I ^?1S.I1 

5T| fei?=g^T !• ?TfeT %iT?ri I # qf fn^e^r t 
^Tf [wfee^l] ^ 2 T|f «rr »WT I # fefeTT f | 

?nfeeq sfe^ % wfe STT, f^T ?n5t ^?5t | 

iWt ^ ew Ti ^ irff, ?rfe5 ?!0r% ^fci % wt 
15^) fe^T fe^'t I I few ^ OT IcTI S ?TfeRW iferft ^ 
^ITT ^ ift W ^ iT|f, ?rW^lTT5T IPWI ^ ^ 1^ 
iiqT, ^ 5rfe ufetq % 9r«Tq?T ^T feqj? t I ^Tfe few lel^ t 

few ^ Wife ft ^ JT| SJTJTW I fe 

qi wferl «BT wg |3TT Wtl ?rfeT ft %% 

iSrW ^Tlf fe^TT I 

(it) ^T5T??r fer^eiT I ^iftsr! tr^TJnrTir 
WIT 5ltl^fel«fierT I ITcto 
?T*ITcj;,— ^ I [?r|] fe^elT 1 
riR wfer ^ wn I ^'T few i 
fteT % ft =?fr^ I, ?T| ^?T ST|! srriTelT I 


fe^ % 



(«T) qr^{%^?lT I 

?J 5 To W|?l?l?o, V?|l 

t ?rf«T ^T 5TI ^cT I, # I I 

?Tciq»-I ai^^JT ^KRI^S. ^ ft-^cTT ^ 311^ m 3<lq ^T |— 

wr ^qf 5^)qq: i 

^ qqiT^ fe^cTT—iOcTo ^1 ^1 ? IY^ ^ ^ q 5 t fe^iciT 

^ ftemr I— 

^ ff f%q5^, =q 15 ^ =q 1 

?rq|fj;—^ t n^R qft ftraFcir I, sq?rT 3^? f «q[T | 

^ 3rr^^ qm I fwm t mq: 3rr 1 
qrflfsq f^qiar I— 

The purest form of saud are white C‘Calais sand’’); 
yellow sand is coloured by Ferric oxide much of which 
may be dissolved by boiling with HCL. jo \3^% 

3rq^—qiT fqgsicrq ?:q :?lcr t I 

I%f^T ^ 3 rq 3 ft ^ silica qi|^ | | cT^lT 

^cft I (SiO 2 ) I f% 5 f)#iT q>qt wff | 

3TTq5ft5j?r wPq ?) % qPr^ar iqsft 1 1 

% 3TRf5qq; ^ qrr ^wcFw srftcRq 

«iT I tR 3rTf^ % ^rrftq % %5r qqrr?: 3 ^ 5 ^ qrrq?^- 
t ficT m f^T, m qt>q 11 

if flrf m—qqa'Ttq^qtf^qT ^ %<aT 

It (silica) has also been found as a constituent of 
various parts of platiets and has been recognized in stars. 

(qjqRo, go 

?rqT<T.—-Jitif % ^ w qrqr 11 

riRT^qtqftl 




^ ^ ^cTf^ |t I ^Triqst ^|?l^l'd. ^ 

I— 

f^^?rT*?r: ^^q:Tq; i 
■%q!crr ^ 35q5r fo; i 

qr4u q»T ^*f I, I q?^fr If^q? 8 ^ 

fJr<33T I— 

(!p) I f^T^r ^ sfT|i:?r i ^ 

jft^qrT I ?fo ^i^i^ii 

?r«ik:—f'S ^ 'f5r:?=^q % % %q; qji flirq: ftqi, 

3(3% ^ ^ ft m I 

(^) i5n«t wqjt mi:q:(ii ?r i«rT s^j^tw?!., 
q:«rtg:€t?T ^ s?3: mi 

stwj: I to ^0 'i.Ri^ir 

?rqfci;—f?51 qrr qfR ftjqr, wi [ qw] 

c}t?r % ft wr I ^q I sh [ w^] % 

4ci^ % qr^ t m4Ki ft jic: I 

(n) ?rr wfti ^g#Eif^q:T i c;Rii 

?rq^—^51 ^ ?qf5?r 15c?qT 'St ft^ 11 

?, <r<qqi f^iqqiw % ?Tim f«iq# wwr 

fsiq^ri silfT # 5T5Tm*nT?!r qj^ w vsi’ft 

q:^ I x 

qTBq«T ^ f^fri I—wt ^T «rTT; I ?iv9i?Ron 
# fH «Rt aqTWt |—STiq! ff% I 5ftl, 

ff^Tr wrq: % ffq^ *p«pq i q?t vt 11 



?oi; 

% ^T t wRi f^qr >rt 

11 ?rfR 8 ^51 f!■ «nw ^^T^rr Ji^rr ^if ?imR^ qtR 11 

^ ^T s‘?T(3j—sM ^?;5r % 

»ft I g:g% g;qR % f%w % 3?'T6t ^ 

'srr^ q^ 3n?ctf^q; ssrtft q-|t |?rT *iT I |f«i^ % 
511^1 ii ![r^ q5t 5Rqf% tR 3:?iq;T sir 

*ft s?=q;^5C fm I ^Tfr % ^ f^T |— 

(^) %fsn:T ^T sn^ftn. i sfsrr’if^: 

^f‘^l ?fo ?I^RII 

(?ir) ■STtI^ ^^Tinetrl. I eft 

qrro #o ^i?ii 

(it) ^ ^HTTreftTl,J eft STfS^I^Tfinct'^ I 

qjfWsT^Rli 

(^) i^wfiTTTt 5ff%53t TTf^T: 'T^f’^ef | ^o 

qrr Rq q| I % qf% ?f*i^ ^$ft mm qtns! % 
qt I 3 g ^ ?[r^T ^ 3 eq^ ft % 511:1 

^T S'l^fJ |?rT I 

q5#% itt?M e'pi f^rr, 5 ? ?nit 

feiifit I 

?n3f *ft ¥155? ?n^ % fJRiqf % ^ ^n§?T=:^fiq5^= 

qqf^ fagnE #5 qtt f'lur feqr fiTefT I: r 

V9. sr^ 

% SRfeR ?RR (=qT«rT5r) qtt geqf% If I :(rerq»T 

^ I'— 

mimm mmmi [sf^srg] 1 ?r;f?nTi 

?T;!ef^ I 



% ?Rirr ^ 3?q5f f^zn i ?^%f3; 

?r?flT ^ ?n=3 ft ^rat 11 

[fSnpT] qct=5^Ct5C 5r?. fftr^^ I 

5tr5To ^ivi^iuil 

?r*Tki:—f 5r ^T ^ I ^ ^ ?p?itt 1 1 

f5( ^ 5qi^?rR ?rTft ^ITT I 
w?nT fftfi; ?rTf^ ^ ftt? ft\ ?nft f^i^T sttw l 
q;w gi?:, gft? SCTU 

?nifR ^ft, g?r )¥T g^: | 

c. mi’i{K I 

WfR I ^ 3?q1% %i \ |o ?fo vi^K 

ft ?R: oftl eft T? I 1 H5T5TR?r ft %— 

siwrt g#JT q^ 

?r*i'Rj^—5rp ft gwt fsrr I 

ft?R!=^ijm Rill ^ % ?r5m ^ 
#3T ?rrf^ ?rR «it3i^ 3ew |?* i %?i?t ?r*i^cj; 

^Tg I t 1^' % fftqq ft aR 'Sis;s. ft 1-^ 

q:?i5f'' %5r5t =tw gWi 1 

fltf%q ?3Rft 

?R!a:—^ p=q:K?? % [#frr] fttaftf, t5f»= 

?rr^=<3T5T ft af^=ft ft a«JT % «Tqi4 ft il# 11 
=^ft irwi w §w 5T^ ^ I 

#1 f%5T qR:fl*[faftl ft srt, ^iraaiRifftr i 

t llt«^F!f?r ^“tectr # wrrssqsK % gwaff^t t!Tl 
gi? ^?rf%^5Ti5 ft pTOTftftaftRT 11 wrfft ft Wo ?V I 


% snp?^ ^ l4 ^ ^ 

grtqf^l qJT?q^^ # UTI^lk % <i4iM ^ ?r2r?*?Tt^ «ft, 
??r% wiJt fqjq; |— 

(?) ^?rT ^ gfl Sf^5?lT?T I 

HT0 ^0 3?riy|^ii q^o !(r?ro ?riyii 
? r«[!(t—>T^ ^ % ^Tf 1 

(R) «T«r t cif| sTv’TT s%5«iT^?; «rgn?iT i 

?r«iH—^ if*i^ »ft, viff 3if\ *f[ ?r>f^qT I 
(^) W K WT sn^qf I ci^?Jt ^ 

I #0 ?|^|tRI! 

f5R=?=T % m if*iw) sft I 3B^ 
^ ^ ^ 5r?iT^ ^raij 

dfl# ^ 3fHf^ ^JT?qf^^ % sfTHik ^ 

ft.qT, qf 3iTfr^ ^»q 11 

(5?) «r«i WT aft I ^sgsr:?: 

^q?q?nT!?'q‘ i 

to #o ^I-ARIl"^ 

i?r*tg:—ft?=qq % qf ^T q) 5tqRf|?IT l I ^q q)%— 
^ % %!? ?rr^q qi?;^| ?ftqf^r 

qST^feqT ^q ft I 

(i) ^ MWf ^gqsftW^qT: I 

^T ^2*. I to qfo J^RVY 

? . 5CW «ST qq ?rtq |, qf wq?t g^^^rff & ^qisff | | 

■q. qo qo \9 |Vr?ii arc qio qoRYixii 


f \ 

^ ^ ^ 5ij^ ^rsR^^frt^r, ut^jt ^h^jt % 

I.h^'k ^ im 1 

(0 ^ ^T ^Wt^l ^o ^VR5?|l 

('s) I I to STo ^I'i.vll 

2Tf fjT?=^=!i % ^%i % HHT5T ^ *111 

f 5T M ^35?:# % CTg I giI?<Tf%3ft gJt 3?Tf% t 

iw I ?jcj q;? ![% “^fifatsfHvrT’ (^o; 

git tft3 % ?rJ7R gJJt^, ^rr ^:f|ei) ^ gifT ^ITcIT 11 

5Rg% % q^Tci; sft^ g?: gftgfw g’35gfgtt 
gst 3?qf% ft I ?Ttgt% ^ 3?T% ^ et?T giT fT«l 

m 1 If^gi 3 %?siT I— 

etiT ggt’PftJlTgTfw’Tf^: I SI*W 
gT’gtfi;—grligf^igt gST ?rf^qi% 11 
^iT g;T ?»iT3 ^“tg; 11 s^gi t ?fq^ 
t i^r ?rTf^g?:f^JTgi ^ii^rg; 11 tfingl?? t 

%^gT I—■ 

. «t# t g:T5rR ^rirfiRri^ cR?t fers^ 

srq^fRT t e^T 3ft ^»RT ^ST^: | 

^ ?lmll 

gr«t3;=f^^ % U5JT giT §q^| t tt wTf^’5 f%gT 
*fr, f%gT «Tr, 33 % tt ^ gtqf^i fc 1 m ft 

33 % ttR 1 1 



m 




^IT sfqwt % gqtJT % qfIr ^'t I? I cicq^=^5i: 

?rtqfq ^ i i?|TVfT?:a ^f?fiq^ ^ I— 

sftwTTT^'gq;! i5gq:,l ?cr«'l?'ill 
4 ^qfe q?% q5t 1 . 

I ^s .^1 nil 

?rqici;—qt^i % 3tn??r ^rff ^fri | 

3i?rw?:?!r 

9iTqiiq w't «ft | f?r ftqq qq S^t- 

qqjfl ^fiai % Q;q5 ifT??r^5f5ra gwi^E q^ml 1 39^ %’i3T I— 

srwtqRrwlf^Ji ?i,^55wtsq:qT^tf^ I 
q^rr qr^qfi^q: i ai ?Erf5rf%fsf^% I 

^S:?Tt=^ I I ?I^sf»srq:^5qg I ^rir^fT ?jg* ^iptt 

%5rYsiT=5^ I <TT 5rsBqi5?; l ^ ?rcr: 3^:1 1 

Witi;—qsiTqf^ ft q|% SIT | 3??% ^T^T^gq: | 

tq'iq qffg (=?rl^?rcq % qf|g) h ^ [sff] gjtqfqqf i 
[q^jqfg ^] igq# f|%g qrqqrr =qTfT, [qq?3] fifirg (gg) g 
^ I fq^n f^qr, gq i g?q?=qTg; ?rPq 
3gFq i^TT 1 igg ^iq^q f?; ^ q^q^ ^sr mn fqrr i 

% ^ qf 1 qfit <13 1 

qi,q| qiqqqT q;q gq? i^, qf qigg^^q 1 1 gfq^ 
CR ^ I^t «!r%« ^qj I, 3Tf qf^T ^ gi^g qfgl I 
^ qr 3 ^ "5i5iqTg qrqsq: 3 ^ : %z srrgt 11 
qrf»qaTq go go yklMn 8 q't |-^ 
g f ??T 13TT sRqTqq:^Ifot f ffg 1 
?rqH—qi% ^rf^q qi:^ % qgr q>^ ^ qif or^igi qr 1 



3?r 5t | ^rf^JT I- 

jRo ?Ero ^ I ? 18. II 

^T^wjt ?f%iT Sr;^ ^ ^ *ft ?q[g ftjRTTm 11 w— 
srHtff t I 6^: I fi 5fHt?r 

I ^q(?g 1 ^ I ? I 'i. II 

srq!?i;-?ftqf^ qur ^q-qqr:? ^?cnr 11 3»q^ «rt 
? r^tiq qrq 9rPJT*qqT5T ^ 11 *p I t 

% qnr I 

S^ffng^, gr^T ?|?18.1Y|| 

qcfta ?IciT I, sTT’^q cRw^g OT^-gjR? =q5r^ I l 

3I5r f^RTJTT S ^f3T t, srailTT gi*??: ?Tff '^ffTT 1 ^ 
sRwai^r 11 

STF^’^t 

f^iTR % JF^ Jt sfqql ^ q|WT 
'RRi^ % w 11 qqr— 

(?) srpf^«ft I do sTo ?>*. 1YI c; II 

?Tq1^—?rf^ % I qi l 

00 sTF^r^s^ I ^o go n 1 ^ ii 

?rdci^—srN % I qf [?^] I 

# ?t qqr^ciT % ^T»^q |, ^ 

5T^, 4t 3iT;T^ d’R I I ?r^ RTf^ t 

i5sn»^ji q|JT srrqjB I slt^ ^ ?g»T I qqr »Fq^ sfrt 

(=sulphur) ij Rf 11 ?:d grd, «Wt>r 
?^k ’srf^ ^ ii ?g5 I # W ?rf^fW 

ffrq % fqwd %, qalw it^n t! 

jpq g^ 'RT^ dn % 9;% 11 ww ^- 

^ I ^ R I ^ t— 


E 5 3 i 

5»25f ?rife 1^ *ft 9;% 11 jt==^ t *T?g w ’ft 
11 is^4 Jft ^Tpft^ 11 (1*^, ^o ^e.l’^lf) 

isr^^ ?f^ 11 ?w/ ff^i^ ft ^T 
%T ^iT t, ’ll f§r=srr’:?ft'711 
f I? ^IT I— 

(^) 5^^ 15n’ctp ?v I e. fv I 

?W'R5--"?rP’T iT4 ft t % I 

affci wm ^ ariw ?rft ftn^ft t— 

(«) 35t 2l5^tqf.^ f^’Tg'' u# «iT ( ^ 

155r8rT ?r#r 
I ^ I "^1 ? n? II 

?r*iT?i;—flTciT 3^ ^ ^ft ^tR*! (=jft^ mwj iig) ft 
I [ otI qW’: ] ^1 [ Sfft^ ] 
ft I 

gsiq- ^Zf Rqgl^C sfft# ip 4 ft m 
tj !i5 3iTsr iraK % ’ft SJTW im 11 smw 
W'si^w t— ■ ' . • 

3 1 ^ I ^ I « I 11 

?r*^—?ftST wT?ft q| 11 f^r ^ 1 %r 3«n##r 

51T5PIJ ft t— 

\. ^fiBSri q!5 ?5a: % TrAS € fsififT ft fs^iJir 

I * flNf #fr f^SRI^ «»^»I |»T ?TJ»I ?o ? 

cpC <BTiT » am fto #0 ^ I vs ?? sfiT m5 I 



[ Sr«I^ 1 ^Tt®: 

Jo I n ? II 

?rq!g;—?Tf55T %, %, ftftj: I I 

?rf5jT ?r^% ?P3[^, 'i^: 

^isrf^T 1 % 317?^ qwr^ 11 if^ % 

?rTfl:f I 

HlT^cT ?rr»^ ^ f^o; 1^ 

3Pra:-=gs5 S 5fCf ?n ?r^t i 

^?Tfeizrq; qrr % f^rR%fe5f 8 ffrarar 11 

I. It isn’t, however, dfficult to see that there minst 
have been a time when no such solid crust existed at all^ 
and when our Earth was a glowing globe nf melted rocks. 
In fact, the study of the Earth’s interior indicates that most 
Of its body is still in a molten state, and that the “solid 
ground’’ of which we speafe so casually is actually only a 
coQ^ajiatively thin sheet floating on the sutfaeo of the 
molten magma. The simplest way to arrive at this 
conclusion is to remember that the temperature measured at 
different depths under the surface of the Earth increases at 
the rate of about 30°C per kilometer of depth (or id^F per 
thousand feet) so that, for example, in the world's deepest 
mine {a gold mine in Robinson Deep, South Africa) the 
walls are so hot that an air-conditioning plant had to be 
installed to prevant the miners from being roasted alive. 

At such a rate of increase, the temperature of the Earth 
moist reach the melting point of rocks (between 1206® C and 
i8^° C) at a depth of only 50 km beneath the surfecc, that 
is, at less than i per cent of the total distance from the 
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center. All the ibaterial farther below, formmg more than 
97 per cent of the Earth’s body, must be in a completely 
molten state.”^ 

^ ^ *(t, fqsi§ft =^gT 5 Tl[ 0:^5 *it 1 

% ?R!:^ ^ I f% if«i^ m ?rf^w wq *ft 

^ 11 i5f^T qO ?fg % i2;q; 

^ 11 qi 55 ^ q^ 11 

qiT qiq qfcT ^ 553-53 q5t «rlR: 

11 q%qr ?fq5\qT ^ q'l Clfqq^q q?t ?3q% 

qrrq |, ^tqif »Rq I fts Trgwr get sitq:, qq 

g% 3qsT q!T qq^q 1:1 

fT S.'S q^q ?fqr fqq^ft q^ri t 1 1 
qft f^T 1^ 

2. the tcropcraturc of the rocks steadily increases as 
we dig deeper and deeper beneath the surface.* 

qrq!?i:—=qsT?Tt qiq ^ 

qfqr 5JTfIT 11 

3 ^; q| ^< 3311 — 

3. during the last two billion years the temperature of 
most of the Earth has remained practically unchanged, and 
that the cooling effect has been confined to the outer parts 
of its body.* 

qoooj .oo^ .oo, .©o t qrr qiq 
gjqq w 11 qtnq 3f*i^-?q^aq; ^ 11 

fqq^:iRq^qT| qqr qf t ^ 

qrqqr stR t ^ t .grfJq qi qtsfr |?rT 1 asq- 

1. Biography of the Earth, p. 27,28. 2. p. 71. 3. p. 99^ 



5I5T srcfTcTT I f% S ?r I qf? ?rT^»TT 

ii ?rT»^qtftcft ?it ^%, 3rT?i;ci wmt ^ itat p f5T*^l%f®fT f^^- 
^ cR^ ^ 3ffe 11 

3rflr?rs[ % ^'^T-to €0 ft ?rf5i?Rq?r % Ji^^?!ift ferafi I— 

^—q 3 IT'rf 5 f^tJfr?lf^ 2 ^T^cl 1 # 

*n I iETT?WTf% w*?Tf(T f^'5r^r^, ^r qr'ft- 

^T% *Tf%^€tf?r 1 ^ssf5ftti:-ci8n ^ wt c^ 

flrrf^ I ?r f JTT’Ts^Ti^Ri-'T^nqrftr??^ 'a'R^rg i?it- 

I to igo i;|:(Rll 

?r*ltc^ —nsrrqfit ft [^E^l q;?:] grfiiT % Sift ^ ) 

3?r [sisiTqRi] ft jfilftt g)5fl—sTff g^R ?rf*iT ^T gn =ar!I!T 

5^ 3rf^JT ?rfft!F 3j$nt3?TT 1 [ft] grir'^ sj^cr a(§rrt 

P [s[?rf^] [gg] qrcfl I 

^ri [qsrrqfa] ^ ft fft^q ft Ttsfr ^ 

fwf^JT] 3i5iTQ?rr 1 nsnqfft ft ^ft “swr- 

Iftw ftl^” [JR^] ft ?ftt WFT ^ ?rf^iiT ?RT STTSTTST 
f%2TT, 5i^ft ft ^=an^ % %c!; 1 

to fto ft s??;^ TOK ft srfftsns % qrr 11 

?. aeinr-gft qi 55 e^-£sc % > 

TOATTW ftsnfft’rTf w I fv aw^!* saa % wtj an % 
>Hr«WTf«f^ 5>ft qR BfaqnfatflR irsaqR amarr afft amft 1 1 
ftftt fftqiaT I— 

The molecules of every material body at normal temper¬ 
ature are in a state of permanent motion; and the faster 
they move, the hotter the body seems, (the Birth and 
Death of the Sun, p. 19) 



- «f|ciT ft 35T: I— 

^qr^Ti I qr ^q^^nf^r i 

?fo 'i.RR»ii (s° ^fq» ^?i?0 
erq^q;-* qf [?fftq't] /^qq ^ srpq % % q<l, 

sra^ fq ^mqr [qjq ^ ?8Eq;T?ft] ^ ^5 3qq> mj \ w- 
%q fq [sfft^] # q|f q^qr, # wq^qrsft ^ 11 

jT-^fq qr qF^%qTfTq^^’tq^ fiipwq^, 
IS* 'qws* 'q I qqt qi fst ^?m’ ‘qiPR? ^r 

qrq<q?qT qrq^qT^iq 1 to qo ’iRWi(ss>4^o,^iiim) 
f#isft] ^ ?rl% qif % f 

wfeq ®®t f% 

q^ >5RrfqT 1 # ^ ^ irfg:^ I, qt qif % smrq % 
f^l I 

flr«qji^-^qrf5q=qqq-.qt ft qft ftf^' ft ^gaBT9ft qrr qqq 
^WT t, qtqyqrq:'^^ ^ ^rr^rq fisqT 1 1 fgw?ft «5 t 
qqq «5rft ft iqs^q srPq qqiq .?fq#?q^q< qr^q;,q|f 
ftqi I qqrqfq ft ft ?r^ qqq |q qft fr^qf? 
If CgqrRqT«ft ftq cr# #^TqqT *Rtj qf Iftft- 

=q5ftq 1 1 

^ ft ifqftt ^ s#qTf ft sgi «BT qiqq 

IIWM ^fft w,q: qij^dt I #q q^ qr? ft sm 
mi q^ M # a? sr sricft ft 1 qi fftit ft^q gqr qqrq ^ 
11 ^ 3 q'ft ft qftt qw.?:^T ftq) |, ftft.qr^ 

!^q is ft fftq^ qjf ft q^ft ft ^ =q?qq qrqqr qrqftl' 
ftq #qT siiqr -11 qii?; ?g ^fq ft sift ft w.4w 
ft 5 ^ ftt q:qft- 5 q\ft ftft ft q# 


11 

fs ?rfH ^ ?i>rf^4t st^t 3r^ % 

jvm ftci: ^ iMl 9 i;-f^ 11 

fg ?rfg ^ grtgf^^rTinr^ 5i;«^ 11 ^ 

^gr^ff ?r?2if^ ^T| 5Tif g;?sn, xmi m ?ni% swrot 

% #nT I 

(m) ^!PT?r grf^H:—fliTo ?3 t%w fro ? ? ^ ^ I— 
«rs? Tvrj^ ^ ^ i 
3fn^W5iit liit^ll 

fr«ft<i:—frf^^: ^ w |?n, g^Bn: 5 k?t acr? 

^cfT I 

f€ aj^qcT q^ % i?qrg t fti 1# S frP«T qsT q%?r f}?iT 11 

Twf nwf i 

ar^qf «rqi^fe M wo 5ii^?oii 

»nq W,, 1,1^ I 

i(<5i^'q%Hr?Rrq*r ^riyI'*. % wgfH q^^ fr«f 
I, ^ ^ fr^H—^ W. I 

% gtfta ijtcn I (^ifftqf^qf .frr^ iS^t^ifri’^^r 

qqjiT^# ^ Jtpi 11 i[5T ^ fTn^JT qqjn^ggft qrr 

s^^iiSRt % Biiq I, fmr awn: %, iri l%lw- 

#rfl u-*r^ q>Tq»f t.feficqf^rq; .fri»tq.qqn^^^ ^ is^ 

?nqT%^5T€ 1-^ i ?r*wT *Bfq*55r-q*^^ I— 

^ m ^ fiF^q-q^qr^ ?rf^ Is^ w 

%iiJ^ 

(it) ^#q stTfwr ^ qr® t— 




Ji5rrqf%; i igTSRircr i sr itt I 

^ I 

sr^nTfe ^ ^ gcq^ f^qr I qf i q? g^ 

?rf%q) 5i^T ^qi I 3q [?rf5q 5^] ?rq^ ^ ?IT5cr f^qr I 

(q) ^qc«T—gq: tfq^q 3Tfiqf ?Rl^ie. ft I— 

srf5qiit^-qr fq^T^q I ??;<f ^^\ | ?N- 

q?^qf«i?qT?qc8r5qJi; I 

§rqk.-—% f^qr I [q^m^ 5 bt] ^ q??: 
% 1 qi ?q?qcq ft i '«r?q-?q qq ?Rq^' 

11 

qf^^ ^sq qqrr^ ft ^rqqr ?r4 1, q?q qrr 

^fq q|\^ ?r?T^q ^ awqsr | f 

f% q^q ^rfjq q?q«t % f^q; ?r?q?q 
it ^'T ft snft 11 

^ 5 iqr ||||?||? 8 wl— 

5i^q^q I ^ STlfftnq: I ^ I 

?rqfti;—?rfJq ft qinr i q| qr«i ft ufqg im | 

q| [ft^] ?r^ fft=c*‘ qr^T [?rq'm: qiif! qrirT, 1] | ’ 
(=?) ?Rrqq siiiq] qsr qqq |— 

■ qqi r 

5^* Qfftt: I 

«rp!T'^«tt ?r^ ftq qqnr^ sM ft 

qfqs |?n, ft ftqq qii mz t%jT ft |— 
ft Sftfftgr ^rifftgr ifft^wg l^uiiii 
grqH"^ qrfftrq f jM’ qfftsrft' gMt ft 

?. (v) gqqr q!T>—qq>?5n»q: fq|ftfttqi%»5Tao men 

(qr) iir«T grtwiR «f^?qqnra i ft* ft* ^usi^n 



% I 

^ ?rf«Tqr 5RT I, q? ?rg^'^ 11 ^ 

3^q q? 5f5r-?rT# ^ hjit t i 

5JT iq g^ar ^ {V q? ?TT«qf??iT «f|ciT ^ crq; fif^r 
jn’«qfi^jr qjT srrjt 3^ q;^ 5% 11 qi^ ’Sflcrr ^y| ? 
^ OT JT??r <51 qra fJrKTf^%cf t— 

Tn%^ gf«rcrt q#6?iTr^ ^Tf»7TWT I 
qra: ft wPjt qJT 1 1 sr*iwT g’O'Ji, 

fsT ^>5ft q?^q5T c[q; ft ?rfftirr*f 11 ( g<t’s?n:=fe'B?iT 
^firm: I ?rTqqj, ^R^ivli ) 

qrf^q-wPq' wiwfeft f^rwr ST^puf-^^iTr qt’^r %— 
g:f«Ts?iT f^er: 1 stt® ^lURI'sIl 
t, afftsft ft ^<irr |?rT I 

fWt ft srfftr % nftfr qii :3?lr^ Sfgftjq arwi ft qrf^qj 
^ ft nqr I \ ’qqr^ 

fft^TRcT I ScWT 1 e iWt 

srrfftjjitiRRRRii (a® qrfft® yoiyh) 

3 rf«T ^ ft %qT i ?n^^q ^ qr? sMt ft 

qjfts f?rT I 

fecqftft—qf qrfftf =^fr 11 
qg (=:?rfftr: ?rTq: srrft qfi) ?i^*rr 11 

'5?r qJT ’T^—qraqq to gimi^ ft fftnar |— 

«rrf?ft 'TS: I ^o 5?RRi?o|i to mo ?ri?oR|| 

; wTi ^ qq q^ 11 
. 3r?3l^^ 3TfftT *Pi ^q 11 ?rTii 

wpftq qg ?rqqT fqftq siqipc % qR^i^ 11 ft §i^ | 
ffti qq?n: =i^fT gfftftt % ?r??5c-?pq[^ prar srrar t 



^ % ?rf^^ 9 rf??: 11 ^ $ 

<RW^ ^ %'T^ ,if^ ^ ^ ilUJ; I J[H ^ 

sr«twt it JnJ?T srI, f?r^T ^ TiWK 

^in 1 

^Rlfq JT«i^ ?r*ft '^?I^T |Wr^ ^ 51^ 

m 'i:?! t, cTSdft ?»t i:?i5TT f^?r f> n^rr. t % ?rTif%«^ fwwr 
^ J!f ?r^ f^*T HI# 3JWT 11 

#51 g^T *HT#H «I^5f!rf—S«S "K STIWI 

%.sr3W? wPh# t%a w i% 11 sitw ^ 

<J5T 'TTS ^ IWf^ I — 

»pr:.'^ '.f /iwfj 3!*®^ ’*r^i,. 'lijffRi'S, 

i .w#t Ijrirs ?3#IW%:, 

«r«TN 3j^t/riw: 1^ ^ 0 iNt f 

psr^jKrts ^ ^ 5«rTi^: ir^r#: JrPif^s \ 

•V 

t#^] 1 ^ ^5^: 11 ^5P#^ 

qfe: [#^] Hit [il ’^«TT qf^: i Ht*r 

##t I ^ [^# ^#] % f5f^ t te( mz 

^\ #tI q#, ^ 1 % 1% 

^ ira: i.itjf11 35^ f# ii^ prr |,.| 

'* irrm ^f^** ^T ^, \\ 

t ^,!iSti»» t<%ifit«n ?o!i;{?- 

i #Pr#, hhWRi, #? # flP## w^ 11 

%. ;So ir* qivi!® i »if wfnsrm sinj 1 1 



SfM ^ |f^fT5r 

% 1% I ft ^T I I fts^ «r*RT 

?r«!T I ?rftT ^ ?rft*RW ^t*i ^ 

11 wfr^: 8 fwcFT 11 f% grftf^^T! 4 

^ 11 ^rrq: S >TriT 5^qiT ttsi 

11 5fii^>wr^qR ^ ^rf’ff: qn^f«i5T 3rrft I, *?? 

% aWT^ % ftcTT 11 

srtT^cit 1qjT ?rf55T: 5ra®5T-^q ^ I «f*iwi *r|f | 
qft 5^§f*T-^q ^ I ^ g-^rqn; f?sR ^^^ 11 sfM-*T4 ^ 
?rT^^^*T srftfi 11 snq: vft *p ft ^ 
)5qi% I ft^ qTftw*wftT qsT ^^'sq f ^it 11 ft wpftq 
ftg ^q % 11 % lift ft f w crrq arft^ ^=ft 

IRT t 1 ft ?tq?qTif I I sal’ll ft 'ITfftw-wftT ^ 

3»I^.-S3T. ^^ft ft=el ^ ?I®q q;T fftft^T ft^T I # f^Uft 

ft.-5r4j^^?rT<qT l 

iqft ^ ft ftt i^IT ^^ 5 FT % W ?5 .WI*ftlI 

3rfft<i ft|5i^ i:ll I 

qrr^ ciqi sfftftt qi^: ?rqft ?^q ft sfcifew^lt 1*^ 

ftt I sfftftt spT ^q^q (3nq5Ti;) Iqt 11 ??rq5T ftft'^sr 
Iff jft ft ?€ qaRT^ ^q^ssT t— 

miTOi ft I— 

!R qsriqfft: ^Rfrgtir: «R?^ 

qf^ajg^f ^••swr;, qrftiq^Ei^ 

qfqSH^^qir^^, 'rftlT’IWT sftrftt I ?lit’i.'s ft 

^q^_5ri 2^5 Erqqqfa ?r^^s>fj q^HUSci ^q ^ ^ 



(5Tt5i ?) I 3:«jt ^ ^cit 4t 

11 qrrfeq, ^ ^ 

^q 11 

qJT R?r% ?rq 3 q?i 55 r 

(atmosphere) | | |jn;T ?r*I t, JTt^ S ?rwr 
WTf ?r i> I 

’?r-^qj qftw!S5i I, qf Mq «qT?r qt>q 11 
q^ qrfjqqTq qrqqq HTftqr ii ^ sqq; Rqr qqr I— 
qRirqsaf w qrr [sRf^] i'' qra* witRil'sK 
^rqtn:—qftwis^r I % qf [sfqtft] #f i 

■ ^Tsq; sTfiql ^ »qt ^ ^ I— 

*75#^ 1 Hq^, H I 

qRqrqsg^ qq^—^fqq; qqfq- 8 qftnqw 

qftqiqr ^T qqfq’ fq^qi 11 q§f qRqq^^r qRqrqr ^ ?rq 
qqq q|(!; ?srqqT q'^qiq^ qftqjqr 11 !0iqqcr: »Trq % 
ft^ar-i^qT tfirqtq qTfPU qiT qqsT?^ ijcqr qTs: 11 

^ 3^T# ^ q^JTfqq^, qjqsrqiTqT, ^Tqqqr ^ 
qf^ifT^T %qT 11 ^ qqqrs?: qt^msK q:q % ^qq? 11 
^ ?fMt qftw qqn *ft qf^nw^ 

I j i:€ Rqq ^ ^ngRq; % RR^q qq 11 ?rT|q ?zT|q 
qfqK ^ qtqq?5f qj^q qrqqr 11 qqr— 

Einstein’s finite, spherical universe/"it is possible to 
tfoinpute ihe sixe of the universe. In order to determine it^s 
radius, however, it is first necessary to ascertain its 
curvature* 

qtnjqqtq—^and this world doufitless is circular. 
2 . The Universe and Dr. Einsteiii, p. io 5 . 



W>T ^fcl^ 

t 1.1 >Tt^ ^?:T «ITqT W | I 


sr^^-^R»RT »Tt^ T^—% ?r3eT^ 

3rT|?T 52Tt5T t qft^SJTTI f%— 

Light rays do not travel in straight lines when passing 
through a gravitational field, for the geometry of the field 
is such that within it there are no straight lines; the shortest 
course that the light can describe is a curve or great circle.^ 

sr^-?;^Tj?rr ^ ?T|f l 

11 

507^'? % ^ izs; I— 

^'ki;—^ ft ^f^rrqi I 

g;fs-3i<Tf^ % ^ ^ ?rf^ ^ frl % ! 3 ^ ?W?f 

?r4t ^^-5Ri irtf l?n *it i ^ ^ ^ ?i|%i 

a^cT lt?IT I I WT3 STfrn 11 ?rcT; ^%?Tt ^T l?TqsT 

fvft ?iwr 11 

iw <UT srf^aia 

11 

aT5[=^T5^ ^T'TT TTrl—fntiT ^ZltsT ?f3K 91??! 

irR% 11 ?r5^ I ?r^q; 

f5T ^ ?r4t ife-flfs Jitf 1 qi^ f%^ciT I— 

The overall figure of the Universe is still far from 
cerminly decided: the exploration of every new field 
necessarily involves uncertainties and surprises. But the 
possibility is not excluded that space has a positive curvature 

I. The Universe and Dr. Einstein, p. 103. 



whkh eataik its closures There is a bett^ than 50/50 
chance, rl think, that it is in fact closed and finite.^ 

^ '“’l I ft; 

JTt5r ?wtrT tsTqir ftfi? 1 1 %<> % 

?r%;. ^: 5 Rt q;T I ft; ?f?rT^ ?it;c ?rqq;T!a' ftRT fwr 

giRl I 

JF»il t g-q; ti5f I ft; %, ^ 

Ji?'ra,?TT5BT a*iErT 11 

iqrp a^fti %iMn 11 aiu 11 

qiT^i ^ t ^ q;T^ 1 ?Tt^ q;T9r % ftqq 11 

%r «^ ^ iiq^ 'iff l' q^sfffgn 

Hq;^ I q^-an ^ ^ 1 1 ^ .| 1 ^?rr;c 

qf ft % ^ li (it w 6«it® dosed) 

tlf ftsR RdiR ftft^fr =qTfcrT I I ^ q?riTq:?r 

ftiqi 11 


?ii 2fti#t % qft'iqf I, ^^rq;T qT^iqi 

^ ft^aT I— 

(^-) ^clXq ^T qq’qff t— 

% C 3 ^ [#r^?r 3 

■ ,^0 5110 ?R^ll 


'■.qffT^' 



3rr5n!f^^ ^ flR q»/ qftRft’ I- 


1, The Expansion of the Universe, p. 143. 
^tr WStSBR q|fi tWfftl l qpT go 



[ f 3^1*1.] } I 

i;lc: II 

5r4i:—ws^f ^ 3<t ^ 8 I 

^ %w #1^ I, iRip ^mi $rlf m ^ 

wrw ^^?iT 1 1 arswr w f: — 

srw 11 aj^ ] «^? 4 r ^»?q; ^opar; [ ^^?|: j | 

?ie.i^WI 

3T»fl(i;—??r qsT ^q #rqT 11 

^ qjft 11 l%5fiTq: 

S itni i 4t ^'t wrq % 11 

W't ^ jp ^flcTT ^ f g qqq? fq^i |— 

ftrei; 3^:: 

Wff, s*r 1 ^Rl^l 

■ ?r^r?T-3ST «rg^ qs> ^f^qf jff | ?rqfqzfl^ 

(i3RiRift) (gq^jp^) I 

^5Rf ^ !• I ^q; ^ ?rT?%q 3}^ % 

qqtf^', qg 3 ^^ f^sq ?nqj ^q g:^q^ qp^% | | ^-^q; 

^ qrrfeq irarq pq? si^q 55q?rr 1 1 

g%?r !g«^v9K^l?v qssrt^fttl ?T^ 

(-3 qf^^) ?Bt snq-?ft wq^cj; pBT qifT I I 

«RT ^T%q—% 5*qq;% % q;T^ qt 
lUlt f%«qqT t—•' 

fldWevcr, up to t&e present time, we still do not know 
what causes this magnetic field, and according to oui best 
knowledge df the properties of the Earth’s igt^or it 



should not be there at all j In fact, investigation of the 
magnetic properties of different substances, such as iron 
and nickel, proves quite definitely that any trace of 
magnetization must completely disappear as soon as these 
substances arc heated above the so-called Curie point. Since 
the temperature inside the Earth reaches values much above 
the Curie point, one can hardly expect that the observed 
phenomena can be explained as the result of permanent 
magnetization. In particular, the most natural hypothesis, 
according to which the source of terrestrial magnetism is 
situated in the central iron core, can hardly stand up 
because seismological evidence aeems to show that this iron 
is completely molten.^ . 

11 sM-w % g# ^ 
9TJT % ^ Hff flJn 

I ^ 

iRndrl 

=gTf|iz: en'i aniu 11 

^ JTT?!! % srpf t I ^TcT: ^ 

yr ^ ^ STff, I 

I. Biography, p. 94 - 

mfigtstfa 8i«Bt ^ wtiWT»a % sirt <^1 
11 q«n—'«*if 45 tvei: «n«nt!irtnitr: i wt«i!<i 4 !-iimi 5 -g«rtrE- 
i’ gstfiiPT <to ei^sii Vs 

?o€. ttcfHW ^ ? ft5 WftW & jf I ftfWfll 

w'WT WW11 ftiwl kmtfw 

11 tiglo snfirjww tl«R— 



^?T t 1 

I— 

The earthy moreover, is a big magnet—a peculiar fact 
which is apparent to anyone who has ever used a 
compass. ^ 

<3;^ 11 ^ 

sr^ttr f^qi I, ^^, 5rr?rtiT 11 

fecq^—fH f^ispT umtij cc!?^ ?rif 

f^ij; I ?nng t, ^T cniiTTiT ?r3inf%cr % 

ft 'bt^t ^ l 

3^?3[T—ft ^TTcT I I 

ft 3r?r % =^^IT ^ 11 ZI5IT— 

q?T SfT?^ g?T ^5r^=^?r: I 

?fTfk^Tlf5Hrq5T?I!^T 11^ 

^n"p^_5j5I ^Jiflt vTcn I WJf'fr, RiEPtTcfT ft !«: 

snvTT [ft^], tR 'Tfdt I ^RT, q^ai, ^qt, 

?fg^ Rt?: % I 

q=qT I, ?ft RTflo; i 

ft fftqH siTJTft RTfli? I ?r»iwT I fft gftftiircr 

% t^-snqr^ % ^Km # 55 ;q ft qsc 
It n^TT It, Rtq; ^it i?qq;-swTW qj^cri |t i fft??t?ft5 
^ ^^’TTI 

Iffttp I R»ft ft Sfftftt # qit WR qi|T t I q? 

I. Th6 Universe and Dr. Einstein, p. 15. 

tftTBgr «Bi «iT51—wftni I 

X. ^t;^r 



sifT I I ^T 3T5FI!! ^ ^^T^TT I I 

5 ?«TT— 

(^) t I fl P 

5:o 3To -iR^ii 

^q'fq;_q| gfi}^ I I ^Tf #1^ 

^ftf’ir ^T# ?r»T^T <|iT% ^ 11 

lt?jT I f% % ?rq?!i 11 3^< ^ 

Srg^iT^R ?g 3 f I 1 2?SIT— 

(’3) ^T t ^fTT'. I ^^TTfiT^T I 5fT<» 

^RRRII 

??r«iTcI—?rTf^] t S'! 11 
qf ijfqqt TRft | | 

^q|^ f?5j ftquT^r IP ^qi?rT§cq? 
?TqqT 11 ^ g'q ffn^ 11 fq ^ t 
11 

qffTi^ TT|f^ qigq^qq ^qq I— 

(q) I ^^T-. ^qi: I ^ f’qqf^ 

f% =q-1 ?ro ^ivi?Ri.ii 

?rqt?i[^—^ t qq 11 I fq qq % qrq qqqi I, 

q? [sfqqt q? qiqr wTf^ 8 ^^, wqffq srrfq]' 

t wq! q% f% 'q' eq?^5^q q¥€t%i 

• ?rq^ I i^ro «|vRR«|| 

fq qqqt t jg^ «qR ^ ^’q'l I ffqsft % 

gig qqq»T qr^T gqmg t qqqr I f:fq^ qq^R ?P=af?W ^ 

?. §qqT «P^t, qo srioti-^idtfi <;^ 

q. k^, 5raqq ^ i ? 11 R-q ^ sqqe# Sttjr: i q«r qlqr: i 



m 


w# % ?rr»i ^rtf»ii 11 

eqq % Ji^Rt % t%Q: JfffT’U 11 

mfeq ^Tpqii gftT^T ^ ^ 

% ?TTqff^ 11 ^frqsE % q=^iT I— 

I %?I5TTii ^vl^Rlvii 

^?5iM t «iwT %^RTH. I ^11 

5Eri«iT Isfprrq: 5prTq:?ifrJ^.i ^\\ 

?3^ I mn\ ^cVT I £.11 

?r«tK—^ ?r 5 r It! % 11 

^qt ^T STTWT I 1 

^cf =gg:gq ?t\?: ?rT^ stt^u (gases ) 11 ^ sfqql m I 

% 41 f 11 

4 ?fqf % 5^741 qjT fii?[^T 11 

3?r% qcTT I ^q! qqi ^ sq;5fT % 1 
^jtT ?Tq 5 : 4 l‘ % % lf«r 4 li?gi 
^ ^ f^fw H?T: II 

^ ?TTa«rFrT!=it ^ 

^ sw^5 ii»rs I 

^ ?r 4 t ^t =^4 f? 4 l: ^ ?i 4 ? 5 !T i 

^ 'qftfe =^ 4 ^ iP 

$0 ?fo II 

?rqH—^ 3r?ci%, 411 ^ qrs- 

m 4 i ^r^^qf^qt % f511 ^ ^ 11 ^ % qk 

kl=^-f^q 411 ^ 411 

?rf|^4ti^ ?rq^ to juto ^i^q? ^ 11 ?r%7i ^qs 

grrfeq ^f^qf I, f^€5t i 

X. fesq «qf «I!T 3?%^ wif 41 io X'lio ^x fw I I 


?r5r I I ^T 5fT?t ii^?T: 

? 01 ?c;s. qjB 5Erq\Tg! q^T 11 qjfeir | grt?: ?rift itit>: 

f^qr ^T ?qs 5TCf f^TT 1 

?i%-^qT if^ 

qi #1^ f^g-^qr 11 fq€t ^ ^5 w!? ?qt?5f5iTq?r ^icfi 
11 q^ ?rq?qT 11 ?H% ^i^qrr 

giTTf^ % qt=q-^=q ^ %s 11 ^aqq qq I— 

?lTft I ’i.lvi'iRvil 

3?R^ qraq^qq-%«q qT«q^5^q %^ff5iT t— 

|qTW [ ^qq: \^mm\\ 

5rq!5i;—^q; ^^q; % ^q %?mTq I Ki) ^ ot?: 

flqrr? ^icft 1 1 q? ^ %q^? % wq grfq^ 

11 ifqqt % gw^ cE;q> qin (crust) ^;5crT 11 ??r 5|q 
^w % gr^q-q^q mi qrq ^ 5 ^ 1 11 ch inq S f^- 
31^ q\ t 1 

q'^qq:—fq«^qq?q^ fqjq- 

q=qq I— 

^srqiq^srq^qior,^^^ I q^^qf^ qr^qq;!: 1 
qTqHTSqfTgTi ^TTfRl: llwll 

qrarac—?n^ ^ ifl=% 5^q; 1 1 ot% gjqq; q^qq 1 1 i:q 
q^q^ irqqT qTqi % g;qq: I sfq^ qq; qiqq 1 1 
q^qft ^q; quit qsT qq^q siiq^ 11 
qr^iq^—jpq qqqTq\q g=iqqtq ^qjT 9 f^^qr I, 
% ^qq qqqi^, ^k qgqi^r ^ql qlq sraq 



^ t f^igT I— 

sf^oJTT ?T5[^ I5?w I 

’?^TST IRIII 

^r?i^5r^ 3 ?T^^I 

?RT?5tT^ 5?T^«n?3i srf^f^ij; ir^ii 

^«TT^ran^m2ff? t5T?«wti 
^rqra:—% f?t^ 3 ?r% q\ qsr^^si, 39% 
3)^4 qw^Tcr 11 33 % q^ ^rrqiT^ ?rqqT m^- 

fi^il ^ 





^T5riET^«i 2BI i%!nf 

?rTf^ ^ f|5i?priT4 nsjtqfct aif^c ^ it ’^m 

% €1^ w[^ ^ ^f% 11 ^ #fe!(r: ?njit «st 

4t 11 JTraHr^^ % ftiM flT«qf?5^JT t ^'t'T ^ 

3Ti^?ni¥ % 3cq?5T % ^it 11 ^fs- 

^=g^-5Btt ft ^ ?5?T5T I 1 3H2|)T sqT^TJT ffti^T- 

fefecT I— 

Rsriqf^: i i 

m^\ 

?n?ftrl^T^ ^qtfe-^^rcR; 1 srsi m ^<tT^ f^g 
?!T ?r<t=g€tsw^ I ^«r ^ri: ^gT^lTTlft^ ctfi=^f(=^?T- 

v{^^mmm,R\\ 

[stsiTqfe] % q;req-T ^ I ?rfftq; it ^ i irsti 
:sm qj^ 1 qfi ?rfJ^ % 5 t^t gpq^t % mq %rr ^q |?rT | 
wps^ 3 ^q 6 t im I ae [?n?i 5 ] ^ %m \ gs ^%, gs ^11 
?rr^ Itft I q| It q| ^ I g| ^'t m w^i sit ^i gig 

fqiqT m I f^T: ^ ?fr§ ft wqifft fq; l fft«^ qs'rr^ ft w 




^ f r; 1 ^<?T5r ’^T wf ?n=gf^ ^rt i 

^ ^JT ^ gsR «iT^-fq^ 2ft»JI I— 

?. ?rf55T ?f*l^ ^T fJ?§5T I 

R. sms % 3^ ?rTii5 ^ 1 

, , ^. TO I 

: X. ^3-g:5isr i 

H.. I 

n(»f%-sn3¥ik I 
«. ^Tfcift^-^rficRsr I 

5F?TT I—'ll?=5T?5T ^ «sr5^% ^K 35r 

ft WTofl rnqi ^ qi^ ^t;t ^ m i 3frT?ft w^\ % 

?n^R ^ (ether) gjqgT STgATf^T?! Rsq %-j ?qR 
Jn?I% ^1 ?*tTJT t (space) ert JR3^ 

f%qT tiq^T I cr?R=gTci; ^ (cosmic rays) isn^ qrr 

n-RT TOTl ?T5t qjT %f*i^ qf m % 

xs Xii^ ^ ?rrf^ 55 ^ qjT, fif=gR m 

?;iT 1 1 

g?g:?i; qf I fti «r?rrr% % tot*! srrsr % froi qrf^sr 
W^TT cl»^T ft>qT^ 'ijft ’ETTOR ^ ^ff m | ifil^TO 
^Tsr^lq-TOT^r x^^ 11 q5T ?rTsi?3 

11 

?r?ci% qsT f^2c sniffr ^ ft^fcii 1 1 ?r?ciftE^ 

set ft, q| ?rq sn^iT 1 1 

sqrq^ ?rTq-. ^ q^Tqf^ ni 1 nsiTqf^ % \#q5 i^i^l^nr |. 
mx ?rTq: ^ ^qf^»q3 srf’JT: ^ f?n 1 sqf ft^rr ' 

iRT^ % |w, ^x 5(Ti5Pii ^ ?qs ?Tff h^t 1 usirqf^ 
qst ^Tfl5TT ^ if, ^x ^ ft=gT^^inq I 1 a^lTqf^ ^ If 






^ 5qs 11 ?'ols.oi?v S uJSRnr t— 

i^Tfil %■ «iT I 

t gig ^T jr^T^' ?srr?T |?rT i 

?• ^T^-^snr—sTT^ Ti^ f^^urrir *it i sng srq^- 
^3 ?rq^-^T^ ^ 3)?fiT ^311 ?rqni; ^ 

f^%s-!{rf% 3f?q»[ it I qig t sqiq^B mm m # q^nw 
3T^T, wi ?r^k 11 

^rc?T—qf qT3 ^ tin mi 11 

mo m iiq=5r5T I-— 

^3^9r??rfq:^ 1 WKtRW 

. ?Tq'Ni;'- ^T3 ?Rrft^ ^ ^?T ftai (^^t) 11 

qriq qfq t 9:?rT qra I— 

^ 13 ^:% flf^qr^sri; i nr-q«> ?rv|| 

3rqta;—qrg If q^iggr | 

qflis qraq^qq ^ ’iiq # ?r?ql^q; ?qa f^qj I—■ 

I qigt I qT^iTT-^Tf^^q-: I 

^Tf?5^ I mo ?oRR|nil 

?rqT?5.—fliqi % ?rf>'q ttai 11 ?rfJq % qig | qrg 


% I ?nf^^q % i 


q^ga: qqT%, q<tf^^^qs?nft ?rf»?r 5 t^ 

11,3519 I qig ^ m qjiw 11 

am^ qr^qj 9 41 aig % qrr 3 ^^ 1 1 qqj— 

5gr^€fT ithRlI 


?f»9a;—qrg.% g^%si % i 

5t5iTq3 5 ^qi 9 41—«rT^*i!fir: qq>i f4t qia ^1 aarar 




^ ^ ot?: ^ 5=ft^ ^ 

% ?tJiT5T WT3 ^ iif% ?TCf wrg flfli ^ 

=g^crr 11 ^T ^r^5?i 11 sFctft^fq ?T?cifw ^ 

Ji«q ^ 3?i5i 11 

^ % l|5T-gT3 ^t3 ^ fci^fsp jiRt 1^ !sn^ 11 

mir^n ^ I— 

wwi? «r?f wrg: 'ar?rTf^% i 

^ I li 

^Tffqf—^ig ^ ?TTf%^i ^T gu’u 

^5[r, s. 8 I— 

I £. I 

% JIlflqT SiTcft I I 

?i5f-5r?srH—srig % ^ it c(t\, 5?^^ q?t, 

wz ?rTJft irM” ^111 ( 5 ?;t% =? i e. n 11) 

^Tfl 571W ^raq*! ^To ^ I— 
g?5rRTf?5«l 

^5f ?rg: 51; 1 c; 10 1 ^ n* II 

?r*ilci,—d g? mfeJT 15T ^ 7J?t S q^ti? I 1 ^ 

^3 I 1 

5r3T%—q^T: qJT ^rwpq ?r«f q^ 11 q^ ^ qqif% qif^q 
«rqqT sf^qt TTCi^ ^ 3?% qr^ qf^ ^ ^q*7T to 11 ^ 
«BT q»q?q ?ifq % i^rqifq 11 qo qo y. i o i ^ t q=qq |— 
qqt qr i 

qrqfci'—qq: fqaiq ?rf^q % i # ^rf^qf^g; qf^ ^ 

J3q srPq ^ ^qiq 1 

iq qqq ^ q^ qq % q^q ^ q? ?qg I % qq: % qr^q 





51ll I 

?rf5^ SET fm I, qf sr«5gTr'qt»q 11 qrr 

f^clT fl-RIT ,if«l^ I i 3T5I: ^ 

wP5T nHTq 11 ^=?T ^ ¥ft,Q;€T I— 

51^ ^?fr Trf^ sfTSfiR^ t 

Wo ?o l?Vo 1 ? II 

I ?p^ »tq:, q'q: =Eru^% | [§%] ?rf%qT 

I I (mi I ?o^ II) 

fn«q^?r i?raq*i4 f?r i ^bit |— 

’IJTt WT I '» lU ?| !?t || 

^ m «lf? W^T: I I 

% u^fi^r fIcfT I, ^ Wi% [3P?r%?q q^] 

?r^ % ?^j?-qa[r 11 f^r ^ ^ 11 

,^: % ^T «rif[?^—gqt% wf^ff % 3?q5t fij; | 
?r5crR^ ^ ?rq?TT l % 3 p:t ?rf’^: 

wjgg ^ qiicfT I— 

^f«7: STi^ I ?o | v^L | c;|| 

sr*ilq;—sfJi^r |?n q?nfe % i 
JI54 %?: ^ ^ qjfT I rsr#?r: 

^ 11 qi^ mi % I wq«i ^ t— 

H Wf 311^: I J ?} ^ \ ;n II 

: ..f%'frf^::% ^13 q# 1 ^ 

5Rq^T?i:^^q ^ ftr l f^rqjR^ir 

?. qjnirt?ft ’snsT w?rH 1 ^ ^sir srnff- 

OStT I #fr ff'tf 1 '% 1^ -11 'SRW^ n jftmt WT?T!T » 

«qr5f:, ^qfcf;, -^mf qfw:, ^ct: i srrft 5 !% 

-■siwlWcr 1 »f«f8i?l':-^o->^^‘Vx‘II 



% ?rf5jr: isrr, % i «rJ3?R^ ^if% 

% %% f^^n, «T fR *ft ^ STTSl’II ^ ftsr «%ITT I 
’TR^'rk*® fesT??r~jfi# % ^^T5i: ^5? ^ 

^ 3rtf^ ^ ?ri?iR w\m i ^ qfir ^t=RT-^%cr *it, 

$mT I =^ t<i: sRiT5[r ?r|f st^rtt *it, w? ^rqwrae 
iRST^r 3T^ ?rJTT I JT| <1# 9i-q5ft ?r?RT ?rq% ?iTf^ 
^Tt% ^ ^ ^EcT S =gsi> qiTe^ §rJt | 

5I«r % ^ 3TOJ] I^T I ^ ^5f WZtTT^ JEJlT^i^f^TTO 

^ If, l»T (law of mutual stability) 

^T ^TJT11 q? s»i^?rRTq ^ | 

qJT —gyg % ^1*1 srqif^-^iqfe 

qrr ^utr 3#tq qi^% i^af^qq; q;qj ?rfq w=gsT «n?f ftqr 

5 iT?rr I— 

5i5TTqi%| ?T ff Jrq I ^ g qsrr^- 

I ^ ^?nq=?[ti. i itr sct'Rti i ^ irsij ^r^isrci i ti? 

^ srsrr: ^sj: 1 ^Tsft^rr^ wfn i 35 ^ t 

fgqT^ m ?er3^: i feqr^ 

I ^0 ^ 1 I ? I ? II 

wsrrac—ti5nq% qit stsit^ 1 1 ^ fsqi^ 1 1 

?rqfftr fl;qTf |, fg ntiflqaT 

II 

(tg) Ifwjftq S t— 
fiWlfisrsrN^f I 

ct^ ?ig[.^5r'qrRfI sviqq; 1 gwT??! ^- 

fkM I fl 5Ert?T: I ^«1 

sqqqg I gim?5r ^iTi 1 srsq ^ srRTffrq^^^trt 

^ %flii^:-?nPRii I gwTc^r tf^q 5 ^ Rl ?i(«l 1 




?r«iTei;—^ f^cr | 

% t 1'? I ^ ' 

m: ST? [^35^] ^ % ^HT?r [I] I ’jt % ^rur^r ^€tif [I] i 

g^iqw [^'Iq ?r«igT I’a] *^T, l?rT i m: 

^ Ti^ % W1T5T ^ q5^ciT 11 ^ ?i?fr wt^tt [g^sr] 

??T, l?rT I m: 5r|^q % [it5!T 11] 

f^cquj_jii f^^'\qt fw?3r^q 11 i:?r sqregrg ?nit 
^HTI sr? f 'rti ^ ?iq; g^rr 

?n I ^ ^ OT ^BT f^^rri ^ q^aci^t w 

(nebula^) ^ ^rTqz-'RW^ ?rT^g I 

qqife i 'hjr ^ qrferR 

gff *fT 1 St WR ?r*ft 4t g|f g^rr «Tr i iq wqfi' 

% 5r^ qqTf% 3^^q5Tr^ ^ i f^ig ^ q? 5raT?n qlR, 
ft ^ tRRgi ?r*iqT 

qtRi-?rg.? ^ 11 ^ qif^q q^t 11 

^ qqfft S 1155° 'i.iy.e.i^ ^ qsii t— 

g ^ ^Tgft; ^^: I 

5r«fi^—^ ^ q^r: % wg S ftw 11 

^3: ^ qra # ?rft^ ?qg ftjTT t— 

f^o4gggj i5-?i»l.l ^^m\\ 

gcp5 ^ qq; % q% ^ I 

§q?5 i^T t, wi qq: % I, ^ ^^rggr Riftq i 

1° ?ro ^i?|? % ?rg«K Jfstrqftqft qq; 

^ itiR gq’^ ^ f k^>r qqfft 3?qR gq i c[«rr to stto 

7. tffll 515? «PT **|5JT U^ ^ ^ m I 

q. ftaq «qf ’5wrer wq^lcfl «eqw \ ? ^ ft^cIT 

mi ^ qrf^ gi'f f i 


5I5?IT fecft^I IR5q[ Icftq 

ft? I ^ ^T ^ STHt ?3R ?Tff e% I 
^T5Fr4^^ ^?IT—3° €o -1.1^ |v ^t(\ ?r^frr 

^'i.W ^ «R:3T :3f^?I^cI I I W— 

% ^J^ 3^WTt ^ 1 3?5TT^??t 3?riflr 

SRf^ I sr^T 3T '?w [^f^:] I ?TPFrT%3- 

^t^t: q^re^T: I ^qf iTq a^^rnq: i 

?tT^l ?f»i^ 2r??Tf% % %q; '?:Tft ?ri?2r 

^ 11 m: [srqwt q^] qqffH (f^sq 

jn3e[=qTfqq q=^'t) qjft ?rff I ?iTq: qji q? 

11 ?ra; f?r ?Tf5fr # w\^^. %«; =a?r% 11 
fjcq?jT—(q;) 31 ?n<t ?f33t 333 33q5a'l | | 

5^:31 3t 3|l 3T3 f.w't I— 

33tfa'33?ftq^3rf?f3 3Tq:?rT]Lf%<^’li 
?r3H—^ 37^31 I; 
?r3Ta^ ?rf53 ^ ^3-3^3T i 
53% qqa I f% iM 11 

(3l) f^3 333 3.3 % qiT^'ir ^>1 3?? 57331 Hfs 

% 5Tt^5f q:|3T I I uf^t 333 3| %57 qj^^ c^ q?3T t I 

(3) qq 33'i^ ^ 3| fsc^nt 3Cf q?3T i 33ift 
31(^3 q^^ qjl ?rT<3 ?r3?3Ji3 5rr33J qft^ t \ 3f| 

3? #1^ 537T q? 3T3l | | 

(3) 573: q^l qTT3 333 qq 3f{ 35% | % i:3% %!g 

% 3q% 11 3.^q, f%fw, ^51, sRTqi, gtai 5TTf^ 33 q^ 


?. gwnT 3 ^, 7j 4: f«qqpn%3, go 



Isa 11 q^ % i jti ciejt 

qt’q 11 

(i?) I, If^ 5Ef^i 4 ^m- 

’^T?;?!I ^ m gtcT^B I 1 f^T^t'^-iJ! ( observation ) ^ 

5'l-^^cIT 3?^T|^?ir 11 

(=^) ?rTq: ^ sri^^q qwT^# siwT 11 

5iT5r 5tTw ^cTT I, 3?ft nq^T^ ?iTq: % q^cmi# ^ srf’JT ^ 

srq^ 5iT^ ^ ?[Tw 11 q5T?:’3i g-wpqciJiT ^f|ci 

^1^1 I 


^^ml (¥n5ti' 

cfr^r—qig % q5T 5^^ -gm \ f jw fqai 

*ft ?rf5fr 11 c^rfeo; f?f^ fq^inrir 11 
5tr5i?!i ^ f5Tq5t f%iiTM % 3qtrr ^ I— 

I ?|vy,ll 

qr^j^ ^ %^5arJT?rEqTq ^ »qiTgTJi,ii«?ir # 

q?g-5lTfeqT s % ^Tq ?fq?TT r\%Z ftzTT 

I I ^ ^ I— 
qq^tf^: qT^ffTq.^^qr i?oR?ii 
^q!^i;—qre^ S 11 

fe% ?qg I f% 35T=^i9f (v8.) ^ | i 

qr%9: q«ri^—?Fcrf^-fq?tJT f^c!;?nq:, arqi 

JT^^^^r.', (gqi f{^ JT#) q^:,^rq, qsr: ^ 
^ ?q5;q 11 ffr gqqji 

qj?? 11 ?n=g% qirq ^rff i 
f jt3 % % f%qq ^ f^qfr ?rf^ qqg |— 

t Tiq^f—115®0 m^U» ^ qrq^ qn^si, qs: 


m 


1 1 ft ?rT^ a*n qiJ vsi^^ ft H’nwt 

TTs 11 ?rni35i nu ^E-Uvr I— iruj^ 

*I55gr:, JT’JT-^^ ^ 11 5[Riq»I 3To S.I^1 ? 1^1. ft ^R-^R 

f| RT’S^fT TT^tl;, ^ITcl-HTcI ^BT ^T iRI I I 
ft ^clRR, ^ ^TT, $ I 1 ??rft % 

i^>t5^t %T I ! 

R, T%r?n—R=5?r sriq: qst <5r?j^g[.-3gi 115ii® 

ft 3?| RT5jfcW^:, ITcT ^ ^ns) qJIT % I 

% ^rinsr 11 m: ^go «i.i'i>ii^ ft 35IRT 

^ 11 ciT?!i^ 5tTo ?vi?^l s. % 

^'T11 fnft f?| 

qi^T t fqj ^o "iiyLlv^ ft ft ^ f%RRT 

% ?rm g?ft I, qr? 11 s^r: sgo Hi^y ft 

^|T 11 

jrreq; ?rqft ? ft 3q«Ri5*iH'l ft tri^ 

qwnuft %I3^IT I 1 3?rft 511=^ (^o ^Ic^RlO 
^ I, 36 ft qJT | 1 W|T 

■ffttiR!!, ’ErI?: I, RsjK ?rfi^ % 6T*I I JT’Sci'-qR]! 

^ ^-3^ R I 

^ q;T RT^q^T 6;q I, ft^ % qjT R?f | 

Rq5sr65r RR^ ^i Rqft wit;?; wr 

%q;TRIlft^ Sfit W (primitive) HR 66R; qj^, 3Rft 
(electricity) % hR qJT ^RTR RTRqi?: ftqJHR^ ft 6^ 
H RrqpR aflrii: (lightning) ft I | fR R6FR 

ft ftR % f[|TR.qiTR qrr 6?^^ Rjq ftt Rtf rtrt i Rq;RrR^ f^Ri 

t—, , 

They are very often associated \yith lightning: all, the 



five compounds of vidyirt in the R. V. are almost 
exclusively descriptive of them. (Vedic Reader, p. 21 ) 

f%^r ft WT'i: ^ I, ft ^ 
f ^ I, f^!T ft 

I, ft JT?!, 21f 11 

?r?S 1 

tr^ffr: nftf% ?nR m it ^ 11 

—?Fcrft^ ^riq*. ft sqm 11 ft 
?nq: ft ^1% 11 ^tfttcift mo y^lv % t 

ffttfT, ^nqt ft snf^cr 11 rfsir ftciftq mo ^\\o % 

?rg^^ 9n’Tt t ^riq ft irecf 11 

% qfttHTii fftqj^ciT I fft Ti^a: srtq: 

ft fftgra t snq: 5 i«rr ?rPg sfftftt % fttn ft 
qST ^J=ii 11 

^re^rffttlT—^iT'ft't ft fftrlTT^rlt, | ^1^ %y 

q?: ^5 % fee; 11 ftt ^rfftr ^q sr|qT fft^ % ^q 

ft qf^ci 11 5110 ?l=?i,l? ft tqt fftt ?r4 ^ 

11 

n^dt # fft^iT^^r*. (qg: ^iw) %qn^, 

5Eg«i: (^° ?R?lO q5t sgflqt, 

(5E0 ^ifvR) ftt^ft 3rqqT §qt|-gs?T s^iftt f^^^wt-finsTT: 
(«o iqqfjnr qr^; ?rk ftife-^?iti^(5fi-*) 

qr^ ?rT^ q;iT I i 

ftwfft snfft ft 3qqrr qfftg g«Fq %\ to gr® 
ft qq^ 4 «tq; qngtf^-inqT q;i ^:i?q-^qTfer fftqi qqr | > 
qftr— 

sr5:q:fftT?T5W2R I q?qtiT??r?q i^qqL-snpE^- 

7 ^ rqiT 


^ ^ ^Tfa f^^rr i 3?r 

^5r-5g7^ ^ ^ [^ Ji’S#] % ^?T ?r5i5rT ^T3T 1 

qf ?r?rfJT; ft I 

^ u^?: qjfq^s^ ’sfl^fi ^ I— 

SqsBTTT^l I ^ ?T?T5=^5=cl I 

^f%^€rf?t I ?5Rf^f3ni I 

?rT 

grfJfr ^ ^ ^ciqfq^s % f^T2 ftm i 

q^ f^q ?r^fq ft I 

w^fq f^5q mr^ S 11 ?r!qf5T q^qqT I 
fijsq ^RTfq ?rq^: 1 q? ?rq^5q ?rraT I, ^riqi^qr ?rf’q 

%% f^oq ?r!qf^ 11 l%f%: 5iTqqT qiff q; l 

srfjq: ffq—^rf^q qsT i3:q qqi 11 srf^q % q^^q: q;qi 

% ?i«q S ^ ?r?q^;qq ?fs[r I, qtt 3 ^ qq 11 

g^^q (electron) % ^ % ?rqifq: flqt 11 ?rf»q-^^q 

qq; qq ^T ?rq ^q^qq 11 fqsrq, qqr qq;^ 11 

?Riq, sr«r5^T: (^ 5qo ?|yim), 

(to qio rr ^ r ) ?nft qqtq 11 
tfiiq\q mm ^ ?ftq 

^ q^ I uq qsT iiT=^q qqrq q^qt t 11 

^iff tt—if?qfq qt^ q5?qq ^ qflqr^ 
^ g?qq# t qjqr ^q q;t 11 qrt^q^q q=qq I— 
mqq f^ai?n?!:^qsfr?q;r3(^ Br^qt s^qtqsn i 
qs’qJr 'tqrr qq:mwt=qq:T! n^' 


?. OTcPJqTHfq, qf qi^qqc I 
q. wqqqqinq:, lo q^ qqqq I 


cTRT, fq^T, 3?^T, ?r^#T ?rrn^ 

qf% 11 ^ cn^ % f^fwr % ?riMT-?nT5rT 

^^RTwft 11 

?r^fjT 11 11 If 

5[rT55t I I I cl, I cIigJT ?R5C ^ I 
?rf WtTRT%^, (srrftj^t l?«i;Tt) I 9Rrf^: 

% f^qzr ^ ?[Tf?q?q I q;|T I— 

ci^ i 

qr^T SIRcII^T W^e^Trl. IP 

qqrg5«r-^-5f^cr-«t^W"i'^-3r^??’7f^ I 

Wc?r^ff% ^RT-- TOfsmiP 

?T*i!g:—qf ?Rrf5r I >!)T¥ ^'11 nfr ^ 

% gRRi iT*tRraf I 11 

fw^RTT—^fqw lf|?n % ?r3€T^— 

SRIr! G[3T 31?; fs=r«Jirq|; | v„|y|| 

9r*ik—wf’JT ^T fJiq ^< 1 ? I, ^ [I] i 

fR^ci.^?—% ^rg^TT?: <j^q f^^T I ?|,4^RTfT, 

8 ?i?rf^, qfl^n ^ S 

d:5ft 11* 

I gq Ik 3Tt?: ?;g % frfTRi^ % ^^5R%tl 

giHt^r sr«!T3ig ^nfipr^l, q^ qr^ip? Jif^ I 

ter 5Tff I q^tSR® ^ q;?ff5qq5 ^ ^ 

^51 I ii 

fq^gc i^qq; % iq^ 
ggf 11 ^ q)gt q;^ ft 1 1 qr^ %?qqT I— 

?. wq^qatqT, ?p q^ l 

wq^mn^, ?o ^v.® i gqgqginq, > 3:0 1 


A current of electricity is always surrounded by a 
magnetic field, and conversely that under certain conditions' 
magnetic forces can induce electrical currents* From these 
experiments came the discovery of the electromagnetic 
field through which light waves, radio waves, and all other 
electromagnetic disturbances are propagated in space. Thus 
electricity and magnetism may be considered as a single 
force.^ 

% I fet ^ t ii5BT5[r-^^w gmr 11 

Jifiw SIT 11 

^ ( space ) ebt 

11 w^icr: ^ ^ 11 

11 ac*|lf ^ 3?T§r | \ 

^ HW: I, 'al ^ 11 

K'^ % t f ^ Irl'l ^ 3 TOTW % 

^ 5t?t: ^ i 

(waves)~t% cT^m ^ 33T^-=gf ittlT I, 

JT^K ?rf’^:, ^ ?nf^ ^ 

^ ^ 11 «b?^I % is I f 

TT^ % S I— 

'5'r: I ?Tlf^ l?Tfl!I 

?rfo srro ?^s 1 ?i^ II 

J7^ ^ tf^ JT'Sit t 5T fH’ 


I, The Univqpfe and Dr. Einsteja, p. 15. 


I, 11533 33 ^ 3Tf3 f^^TT ^T 4t I 1 

5n§W! ^ f^T I— 

3^ ?r^^s^5r3—|^T35?5tT3:Rl^c;?ll 
3r*?^3 —33 ^ 3?I?3 f%31, I^T35# I 

fsarT^r ?r411 31° ?l^vi'i ^ 

ff3 ^|T 11 ^o ?!fc;'s|v ^ ^ fjOR: ^|T 11- 

1 : 3 % 31 %33 I f% 33^ 3iT t^TR % 3T3R I I ^3 ^IT 
tw^g^r I 13 33: % ^ ?r3 I l 33 ^- 1 ^ (north¬ 
eastern) f^?rT ^ 3fl^ g^r f^t?, ^3?;r 3 t4 I, f^3% 33fi: 

*iT3 tn: ?r33T 5<?i ^ t5[rT3 ( 31 =( 33 (^ 3 : % f%3) wr) m 
3;q'f^^ 11 3^ 33T ^4 I, 31 ?pl33it3 I I 

313 lt3T %, 33T 37^ 33^331 |in3 331 f, W33T 33 357 
33lf^^3 ^37 I I 13 ai3 ^7 33R 3lf ^ 335% I 
tin3 3737R^ r3ir7 | I 31 31 (=r33r^3;) 357 5373 I I 
333; ^3 31 373-373 31% | I 17333 ??Rl?ol^ % Sr3373 
?r375=33-f<ir7^ 333 3/3 37 11 13 (117753! 357 %;37 53353 333,- 
?rrf%^I % 357531 I I 13357 377373 to 37o % f3f3r3lfe3 

333 % I— 

31T53TqL ^Rkt flfll 333ts5t=5^3:. t=WFf3^* ► 
33, iN ^ 3rl, RRc;^II 

, 573!%—335^ 13 3i«3 f%ir7 % 33^ % 3Tl7, [«%] tir73- 
537 [I] 1 3?Ct% 373 f%37 tt 1%3 353 31 1 
<%53f%l ?r3tf^ % 1%33;3 3337 357 | I 
; 7^3—^3lf5^ % ?ri% % 5^-35) 337| I %3X3 37o 

? R1 357 333 1— 

[^tTi] 1373! [3#] [«rf43i I 

533 (37?lt) 1%51'3^ ^ I I 3lt#3-3;3 33%! % 





flTH mr I ^ % SBT^ ^ I I 

f?r ^ f^g^cj^-swr^ I, m ^ fm 11 f?r % 

^??!r 5?t fRi^ S wm I 

srP^-f^r—JT^ srfj^f^ (s^o ?|vyL|?y) jft 11 
^ 11 lift q^ tft 11 

^?3cr; ireg: if/Ji 11 

%n5Tf ?if;—WTf ftqjTWl qf^^ I 
ft^ ^q ^ '^^cTT 11 ftwT^ qfl nft ^ 

% =Erq; 5^ ^q; | | 

q5T srnTTH—5iji|2e % ?i?f%fiTq^q; 
qjfj m ?f%fr I f% ^ qJT STTHT^T % 

^vm ^ciT I— 

SRq'^^^TJlT f%?T*. 5I??T^^%ft ^T5'qT5i. l?l'i.oI<j.|l 

?r*ih:—[t «T1I^ p; % [?lk] 

31T^ m, 3?q # JHH it, HTgqt % | 

S '(iiT'^f?’^ qn' % ?iT*t ^^q^ i[?r s^qr^rw 
qit UNT q^ |311 ^ qjT %?Rn tsr 11 qqr 

3^ S qjT rmmt itcrr I, ^ | qft 

^ ^ qqa-ftftq qqr Q?f-?rM>q; % q%?I ?Fqq^^. 

■nq ^ q?jr ft=qTi?3itq 11 

?Rr i:?T qigq ?rq l ^^rq;T ^rftqrq ftqiiqftq 11 
■^o ?imiv ^BfcTT t— 

«rrf^'^ sTiTwgi; ^ \ 

I«n, ^q' irt % ftro; I 
*T^—^sftqt-?®? qi: qisq srqqr jr | 
^ 8 ^ ?rit qm 11 ^ I— ’ 



?i(0 

[5iii?ft] % %? 1 

(#g?i: ^c;i9 % tj^q) ^ ?r4 |— 

^ig^^RT ^^515go ?ic;^ic;ii ^ jng^ 

?siT?ft 55^ % Jr?; I I 

^^!gTfra—^ ’5w«rr fr wr; ^ 

sfo ? icTilc; ^ qjT ST*! the men f^^iT | | 5T| ?rf% VtS 

isrtf 11 ?tF3[ ^wm't triT ?r4 ?5^frr 11 5t ^ 

<T?m 11 

^ sqjT ?iR5i!i BTtjtn I (5iio?l?^'sUo) I q^ 

^ ^ men ?;t ^^fTcTT ft ?rif I 

% mti fTf % ¥iq^ t tft nqJTfef 11 

jng^=qq;: % qtq ^ qqiW ^T 3^q ftcTT |, 35ft qqn^ qrfqq- 

I t^qrq^ ?rfJq ^4-^f^fi %q55q5 srgs^ (srint^, 
1° Rvl ?e.) ?TqqT % q^TSJ qft q^ft^ ftcft I | ^1?; qJT 
q?q ^fcH t— 

snit fq i 

imm 

?rqk—[sfq^] Jt 3<q§i, 53 ^ | 

[f^rar I] 1^^135, $?rr I % I 

vsi^if ^ qr?^ f^rqjT awqt^: ?rsf q^%a q^ciT 1 1 
i53fT ^*t I— 

OTirr^ij^'g It^ft I t qff^q; % 

l?qFt^ ^ ^qf I fq ^ % irqiw qsi qr^ stcti 1 1 

: ?t,R^ ^ s^qsf ftai 11 faqq 

itqeqTqq q?Tir^l311 #5 5l^qt ^ ^ iqt ggsq 1 1 
q^5F?Rif^ I fl’g^R siKR Jtqra 1 ftr^ai \sRtli 



ifl ?rgT—^ ire# m 11 

^fo ^ f^^flT I— 

ire?r: ^HT ifi iv^iail 
?r*iH—^-ffs ^ ^ 5n% 11 
to ^o ft sft it ifT^I— 

^ I ^gt | 

^ 5rHT^Tf??^ yq^^f^irfir: Rivi? <>11 

?r*iH—^ ^|T [?f^#] 11^ *# s:'!^ ^ 

SITcIT 11 n^ct [l%] ^ # snct 11 

I# f?T^^5sr («l^v) ?rrirej qi^ i 
^ qc^TTinrif—'<>>1*1.1. ftt ss5q t— 

^ t^s lg^«lT 5<tfg3IF: 

?rq!ci:—^ I nw;, ^S5 [=?Rrft^] % lu 

ife q# q;#, I l 

?rf^# q5T <1,^ 50 ^ # i^rr It 

Jiff ire# ^ S^tfg’q q;iT 11 ^ ^ ^ ^ 

?iq; 5IT# 11 wiT % 5 ^: 11 

q^nTiT tuifirq; f% sfft# qrr si^ >$l 

srr >Erq;?iT 11 mi f€ fqqq JF^ ?nft f^qr sitcit 

I- 

igsur f^iqriT gqigr ^?irt f^qg5q?if??r 1 
?r itii sf^ II 

qffo ?l?^vlvvs|{ 

3n£i!<3:—^ [q:%<i!TqiT] ft [?nflre] i:f^qt s?# 
snq: % qfsf ^1 ^ ?ti: 3f# 11 % | ?«it;t I* 

^ [=35^:, frrfeq] %, % ifft# ## d# 11 


?J(5 

^ijg't I I Sff ^ STIT: % q^5t*Stt^%|l 
I ^'t qu^^sT 11 ft?;# t :rt ?r% it 
I ft ^ frrq: % qi?mt 11 gq srif^q % f% #2?ft 11 

f 5 r ftqq q?: ??T5r ftqr 1 1 gq?i ?ft^ ;q^?:ftqqt ^ 

sqrrr ^T =^fiq; I q?3?f- qqT-ftfT?T q^ ?^5i jri ft^i 
srr ?i^fiT 11 

f et q>T #ctq; ng q;T I— 

?rf5g: ft 5T# snp't stq; Jrqrr?: ft 

?rTft?q ft ’Jfttq qi=^# 11 

tfl ft oJi^5*itqsT ft ?i#t ^T qtn qqk 11 

?T^g: 5T?iT—5t?g I ft qqr Tretr: Tiftft# ft mu 
?TuqT 3uft q?m^ l iR'tftr-'sm ftqqq; ?Tciqu m # 
g=ug lu 5® q? ftuT TTUT I, cf^Egm?: ^rTJjg- ft u^tft ^ 
spfti ft? ftq %ft fq;, q? ft 

qqew qfciT 11 uut— 

(q;) 5TT?rT ?rg?=g g: i 

?T35^ ^qr^Tfgg: l?R^I?^|| 

sTuftr-^f^ft W‘ ^ ^ I'?j 1^ 

f^ftl 

ml i?q;? qiT ?ru stftqj ftm?#q 11 ui ftt q^ I 
ft «r?i: «ruk, ft u^ci spft l SRcifi:^ ^g: ?rg; qgr i 
m'- I ft gftft# ft ^^t^ gru ggg g^f 3i?ft i 3=g<- 
^T5i ft 35T m #? jRtftqt qg qR?qftq; sqg^uiqg f m i 
ft? ft w I— 



(m) sfanTt 
I 

f^^?rTqf^ s5rT^?5r ¥5^ 
^[5Tf:g??: ii?R’:i?ii 

^rqra:—a^il ?n^ i?«^Tr ?rf^T 

?r«3T, Eter ^ ^f?, gcr, ma: ■ 

=iqrf?q;^ ^Jifs^ wit i 

?:?r Tr?^3^R ?r%«:T JTTJ^qjsipJT ^ m^ ireff ^ 11 

(it) ITT^^TIT ?JjTT. §^^r 5 r: I ^o ?I=W. 1 ?I 1 
Wra:—ITHIT ^5 (=ftfl) ^S'^, SiTtW 

^4 ! 

(^) 'TiT^ft ire^ srig-T: i h ^Rl? ?ll 
jfti^ % % u^cl: 3?TI5T H? I 

5t iftiTin ift sricrft^ ^ 11 ^iT ^T15 qirr 11 
(?F) ^ 3 r%^ %: 1 I?^YRII 
?r*rm:—^ ic; ^ i 

^ 5 j^ nnTml qJT ^fkm it? I ft; ire^ % ^ ?rftT: 

^ iTTir-ftt^ 11 ?ftiT m lU ftfflTiT ?rift fiUTCf 

^ir$i I 

sTTRi; qft uTirr ^ f?s ?Tti: ?rftT % ^srire^ q;T fttt^r 
11 


’Tg 

’Tg—^ inc I, 3€t 

^ qg vft 11 qgw ^ ^%wnT5t ^ g«5 ?o^.?ov m 
^ l^T 11 ^ wn ^ ^ 11 


5ET sFff npii'', snT:’* ?rf5?i;^ % % qt*T 

% |?n 11^ f jf ^ qrqsq q^ q;?T I— 

^?I5?iT^ R o IE.0II 

?r«iTfi;—[3?r q^r qsiiqf^ %] q^, q^riqi qig % i 

f?ft 5rsq q?T qf^qrsjiT ^frfffT ^ ?j-f3 ?qg ^q % 

^qr w I— 

I ?F5lR^^qxqi: \ 

3i?5rft:wi wmw q5f^^?fo v^icu 
-qT3 f?r?=qq t qjT ?r«rw 11 

^cTT qT% q^ 11 ^3f^ ^ ^ 11 

I^t: to gjo t qsu I— 

qfT 1 ^ I ? 11 

q^ ^Tq: qa^q: 11 to gjo ?rT^ ^ 

STffT 11 ^ciqq ?l=;l?l?^ t q^ qfgj wqqi q^igqq 
^|qqli q5|f-q55f fsqrq; qqifeql q^fi q?r^,t qqT% 
(qrcTo tRRHs) I qqcf: ql qg f I (^o jjto ^|?5.) | 
qg# ^ ?L^iq qi^^T (q:f^^ ?fo Vc;| ? v) ' q't q;fT I | q^ 
jfRTqi ^ I (q>f^o vc;i?v) I qrqTqi ^ 

?. snsri: qqtq: I #» ?rTo ^RiqRii q [qsnqfir:] qqjwf: 
lijqTFq •m, fqtfq^ 

WiqIrqT q5|q5rq5rqi to qro qstqt t 

qfqqi^ t qo qo ^I'lfitn 

q. qqtqT q qqq: I vRo qo ?ci?ll qqqqi: qqq: | to 
qio ?l%lVl^H q^^qqr*q: i 5ro SlV|?|^li WTitift 
qq: qa: I qo: «to qi^ii 
qr^qasq qTqq5q q^ I to qro qiq^ ?ij 



^’2? 11 ^ '>3^ ^ 

q;fT 11 fl^rrq^iit €o ^ jft q|t qr^ I, ?cr^5?g?sj; I srsrr'rf^: 

i^o 5tTo ^ ?rT5 % qg q5| |— 
^gT^I5qT5j:q3^l^l^?i;ll 

’T3—to siTo ?|^Yo ^ %!i5iT t—cT^ 

^5Pi: <nfl^S’?j5q-?rr 1 q^ s^q^^r fu; i 

q? ^ft ggj I, to gro Ji ^ qi^T I— 

'13.1^1^^?II 

3rp!T % q^ fo: i ?r?i: t =qmqit 11 

^ Ho % ?rg5En^— 

HT 1 |Vo|vil 

?r«ikr“^ ^ [t], 'IS ws=^T?, Hit, f^=t [I] I 

^ R^HT—qs^ ^ HT^T ?qgT t— 

^ t RS?t ^RrTh: | 

to RTo ^I^HsKl'l 

?r«i^^--HrsT ft^q q^^ft % ftfnt ^ H:q RHit qnrar, 

[I] I 

^ qg qt htht | iMt % epR qfqt 
I I ?r?H KH ^ R5^R I I t I I H?ficl ft 

??t ^cgsTT ^fT I r CH qg^ H^RT qqk 11 ^ % 

t IRH qiT ftt I I ft I— 

?. WTWSTHSR#^: I fg<q| |T1H!r ^ I ? ^{ 1011 

gitHTH fqRIH «pl wfHHUft «> pH R? Hlft ^ 
; H<M?rt|, wk%9ft wfR qwft qftf jmT 

wF^stror nif ftnr, r? Ji|t im qr^qr i "ritot # «?«»«(.” 

tfrf ^ ^ qq? wF«Riq HRT I 



iwt iWR Rl^ll^,c;|I 

^niH—% WT5fT 1^1^% ^q;, :?I^i % %i3; I 

ir^% ^T^I’-iT ^5[T 11 % 

qf ?lcr 11 

"TS ^T ^TW—'TS?rt % 1% 51JT ncr I ^ 

H7?r ^r stTSPll ^JIS-S.** ^ sfftq; rrnqt^ 

51^1^: % f^?iT »Frr 11 5 t*it— 

5i5r?T^ I srfgftwi. 

I I ft'^JiTil.sisiT 5f5n?P^ I 

«r»iTci:—3rf^5R % mi, tJi r^ 11 
ftS^T S ?q^, giftSJI ^ ftSTRI ^17 ^5C3T 

11 ^ qig, m^:, % q7;wT^ 

^fqtiT 3?q5r 11 ^fq't^j? JiqjK qii 

^ciT 11 3?? qwT^qfi ft f^5q?q fftvi sqn?: ^cTT 11 

?rqr % ^f^ftn f^iquT % ?r'ETfi^ % f^fftvt q^ sFnft 11 
;5firTJT=^EF7r—qgqft ft 11 ^ 

ft ft q^ftq; ?rqft 35 ira 1 q ^ q|=srT 3 gT 11 fra-^qq snq; ft 
q^7?5 11 qjfq^55i fto ^=^31— 

?rq!at—jRf-^ ^ q^^ ^5 ^ sriq: [I] i 

mq: ft q^ Tig 11 ?g qji <171 ^ng 35 ! 
gw; gft, qir ^gq*I qST C!;q5 g=qg f^ft gTM «qR ft 
=qTf|ftiq«iT— 

31^ I ^ l^l^KR^II 

?. gg—qjsTgTnq’sV i simfeftqcw fwgT: 1 qifqo 



srsiTcj;—i:?r ^^=^5? m qg ?rq^ % fee; aqiiftcr 

^T11 qt-qt % fee:, 5r^q-?i^q % feij; [^^] 3^q f?r?=qq 

3^ % 1 

qrqsq qg?qi: S q? f%?r ji^h '^ftfrrsf ^cit I, 

qrr ^FqqiT ^jtt =^f|Q: | 

fq^r «rT^—iq So ?o?, ?o^q?; f^grqsq 

qg# q>r f^q qrq g;qT=^gi: ^qTl l 

% ^rfew q^^qT ^T^q ^tf|ci 11 ^ 
fqqq ^ 5rr?iqr ^ I— 

q^JiT 3^q ^ erto stio 

q^tr qri^s^T-. i ?fo \^\^]] 
^F5?5H—I, mqj qiirr^ 

f I t sf^g ^5^ I p 5ii:^ ^ ^ q|t 

11 q^ qs iifq, ?^^T=qKl 11 ^ sqqj>sq^q:i^ 11 

I?a1lrq: mqgq ptto Jt I— 

qq?ffwgT-’ 1 wm 
'qf^w ^r fwr^—qf?^ ^ 

m ?rT^^qqTW I 1 q5T% fq^ (Physic) % 
m qt qn^T % qf^qqq ^ Ulrl It =cl| I ^ Particle 
Physics ^ I gq" % qrgg^T^ ^ qiqj ?rgqT particles ?i^c|j 
qrr^T^ ^ I 1 I proton ?qtt: neutron % | | 

^ % %a: mesons ;^ii i^zfi nqr 11 jfiq? niqi ft ft«>r qq 

qrq q^Rqrq't 11 ^rlq? ftfttq qrqqr ft#q ^ 
jitq qrr qiT'efqr 11 % no-^^0 5tin qq; 

\. »jqq ?*5 ft Hf«tfsfcr gnft |—ftfqq^iT ?f5 1 ?co 1 1 
%\W» 





ttn 11 ■’ 

^ m^-., ?rqf Jrqrcr, ^rrj, ^ % 

f^T^ srat ?rTW srif f?rT i ^ % 

fl?ITJT ^ cosmic ray % 5TU ITRT # I I 

particles % igqq ^ q'T^ (decay) ^ giff %X 

i%^iT 11 ^ III ?rff I, ^ I ^ irCf, 

?r*ft ?qs^Cf I 

TS ffHT—tf^qj fq^TifT S cIti^ ^qiggii: qg^ % ?r^q, 
i^T^rq, ?T3f, g?: itto 11 qirr— 

sR^r: sfarqrt s«r q;m^ sstist: i ^rto ^i^urciii 
a*iT ifT^qitiT f^TEPig ?m S 5;g qg |, % irrq: 
?n=ciR^ % qg 1 1 % qg (isl^iqi) 1 1 

W5 qBT qg q?rq—^ qqqj qqr qqrq i, 

^T ?rqt 1^ qff 11 qqqjqrr qg-qqg ^ 

sfg % q # wo;, m: q| ?rT?r sn^r 11 qqrqqft 
qfIdT ^ t— 

^?:qk qf|- 3 rT#qT q:Tf^: i ^ ^ i gq; 

I.I ?TT t qjfir: ^gr qg^ ^q^?rrqr^ri, i 

t %qT: qgq. si?qq^q i 5?f: 

STTf. I q^ t ?r qq%>3|cqT 

q^^rq^rq-^fq i ^ %qTi spftr^i^q qqiUTttqgq^qrg- 
gq^i g??^^qTq cg^- ^qrifq^q \ mm\\ 

I. Physical Chemistry, Text Book, London, p.30, 1958. 
i: ?qq4 ^qq; |f8?rqqq: I ^o HR ?jixil 

\ q^T ^qaq: ?qcqT§ I q^cft t qeiq: | qo stio , 

emr «E» tRiaiq % qiBg t qrq^sr Tqw |—qqctft 
fqifqqqr q«ft q^q qtgqqqt: I 




*IT, ?Tlf I 3W # 

w^m fti^T 1 ct^ [m^] prr l.13^ 

Trft 3?FT ft ^ 'fit =^ % ?rT^ ^ fii5iT*rr l 

3 : 5 ? qg?ft ^ cft^ ^T I ^ ^ 3?: 

l^n^TT I. m [5n^5r] ^ I, ^ ^ ^=5rsr 5Tf% |t- 

«P5: ^ Jt6T I 35T ^ ^ % q^ % 

^?nrr i ^ % fs? ^ 35 t: i^qr i 

TOJ W I 1 ^ 5;ift 1% It TI^T I 33^ 5^ JRTT 1 

3??: ^ sin 3?t 1 ^ 5?|T5i:.lT5T 

#3? I I 

f^5T *IT, 5jf^ STlf sft I q| g’Sf cfit q2;n I, m ^ %q§T 
fJrsr ^ 5;t% ^ 5:531 «tT I q5 :33 3Jiq fq^mT 5 ? % ?^5: q^ 

w 3qqiT qFcfft'^ ^srfe^q ^ m i^q «rr 1 

(cosmic rays) 

?t) 5: qq^ qJT 3q*lT SP^T ^|qT, qfe 53 

JiBlf 5 qf^tq 5 ;t5t qqtq! % f^^ig qqfqirf % % q^ ^ 
Siqrrqr 3 3T^T l ^ fqqq ^ qf^ % qiT^# ^T 5I#T35I 
#315: ?n5t 3^3 #37 3T3T |— 

All the existing information leads naturally to the 
hypothesis that cosmic radiation originates in the expanding 
■of supcrnovae and possibly also of novae. Coming out into 
the interstellar medium from the envelopes of these stats, 
(which lie in the region of the galactic plane) cosmic parti¬ 
cles fill the whole quasi-spherical galaxy, and there they 
Ipse thmt wergy, m ainly as a result of nuclear collisiou^^ 

i. J. G. Wilson and S. A. Wouthuyscn, Progress in Ele¬ 
mentary Particle and Cosmic Ray Physics, VoirV,p. 390, 
1958. 






K^ qfi^uw q^ qf^cft I <% nqrr^-fwf^^fiuT qrr ^ 

?i{i?: ift^T ^Tf^g; srtWT % fk^ ll^ sit^ wm- 
^ ^ f^rqi^T q;^ W5=aft^ (interstellar medium)^ 8 ?rTqP^ 
qrr^^ ^ ^r^-wsscTTqrR riRT-^gjj^lt % ^'l 1;^ 11^ 

?rTq;^ ^ ?rqjft # 5^q?i:-q;5^t q?t 3:qq;^t % qicRq^ 
11 

sretj-q^ ^T ^T^cqj—qin-firgT-fq^JT %^!q % 

^ ?rq^ jr^Tr % f^ 5 T % ?q?qw ^ sif?! aw % q^ 
f^THcicn ?Tt^ qm^aiqiTqqW w ^rCf 11 qT?=qT5q-fsraTfF 
4 fft qrr g^ Htci «qTg ^|T 11 ?rci: mpu qqk 

3?-r# ^ m qf^T qTg-?(\% 2jTH-5(%iqtqiT3^>3 q^^ 
^ qqf crq; ^ gCf '^t^t I g^r: qwqsisr^qq^T % snRiq; 

Tk1 ^ ?ngT ft; ?ftfa qqr I, qtdq 

srgriTg qj^q^TT-fim % gCf I 

?rJT^T % oiciftqqq; % ?rK?»q qi^i;^ 

11 ^ qT3 qrg g^itir, Vi, g^i^ir, sro asrijs: 
S^T^, ll^iTJT, ?ro ^ fJi$r% 11 5^T<ti 
8 *ft siftT % qT51 1 q^T ^gsutu qrr ?f:?itftcr qra: iftitr 
^ttT I, ^ qrift % 3q#ft qispci^ g'l't ftcr t— 

^ ^siT»?r?TF!TT?5 qsn^ii 11 

WT^^?nftT: 5IW5T ?mf^^:||=;^ll 

qf^^wN ^gi:r: i 

^ ^ s^ftqf THUT: ii=;«ii 

t. tni w q«'^ wsq ’tfl i wfaftw qq twT># nftqiw 

. st«a«B^| 1 





^I«fT II 

?TOT[ri,' ^i!i s^frir ^nJTrR?! ^ l 

qT?r?si:?=t^ ^iTKTw gT^j^t 
?5T S^T^Sr-TTSt ^ 5f5f?I fSIT | I ?r^ 

^ % qrrs S ^ 5i'?ct=^: 

Ti^ 11 ^?p: ^rra^^flJtT si?crR^?«( ^ 11 <^4 
w t Ti<lf% ^ % c;^ 11 f^gnlxiT ^ h 4 - 
% ¥K-iicc?j?r % %i3f ^tT^^cf^n ^T q^i^n ft;qT 11 
^ TI<tf^ JTff, q‘^3cf TT^tf^qi: I I I® So ^1V| 

'i. ^ f^^T t—55nf^?i[it3r I Tr^tf^rqT--1 

^Tci^f^qT ?r*?qT qCtf=qrqi er'! 11 qi??'!?? 

? [y, ft 5 TTOt ft Tr^tf^qj: qiH w 11 

^ ^ flat 11 ^cf^fiqT 

?rfftT ^ (Eff)^ ?rf%qT i fff ^rq^RT ftq-^rrq ftq qqft qr^ 
% ^ qRqqr ?nq?qq 11 
55rqT qifeq— 

q^Trq: 1 qjo iiiicJ(|j!:ii 
fq =q^?? 2 rq^ fqfq ?i:?if?q ^iqq: i 

qjo ^U^i^ii 

qq'qq'-1 qjo ^i««i?xil 
qtqr-qqrq qfq -‘^iq qt^r t 
st?qfq=f?q Ifqq qt^^iqft fq q^tfqq'T ^ 

?pciK^qn 11 q#q q^q ^ qm'p^ sn® ft 

t. q^-%qn?l% €q: I 

q. q^W-qqqiJdtT q i st'cs qts i 

qc?q-SCT qqlqq: I V. ^lUiqil 





I— 

^ I g[5cq SC^T^^T ffTIT I"” 

ff ?Tftw. 16.l\?|?|c:|| 

^«lfi: -w 11 11. 

^rigf: JTTir srr^ t % ?rT*i frrsf) ft ft n% 

I, l5:al 11 

33 ^S qggs: S ^rgw: ^T ST«I 5 T?T^fJ=r! ^F^cTT I | 

z?| ?r5T tRIH 11 

3g?%3; fl«c; % ffcrT^n^s ^ ^ 57 1— 

^r^f^urTn^^T ^?T3T- 

1^=?: IJiil 

?r«iT5i:—Hss ^ ^ sfsft || t 

^77 ^ ^3jT I 

^ sicgn qf % f^TJTrafecr ?rsf-f5T^- 

=g;T I— 

w':^Tq:T sic^rTf^fft I wr-3it?r f% I stot- 

I STTOTfit^T TfT^fg' I sq^q^'i^a ^ | ^qc? 

fIT^<jfi!l: I I ^I':^ ;T17T-fRr o^rrf^^: I 

gjT I ?i ] ^.^^^ wt I 

, frant-W'T*. ^ 1 «r*i3rT qi.^q ^bt ^rq 1 1 

^ ^ fqq'qq f q qqj^TiF % ?r^ 3 ^ fqs % I 

?r-«=(T^ m: ^ ^clt f q-r^ft it^ 1 1 
: 8 [q^qq] ?qT?ft flqqi 

?. q Sun-motes wq feqi 11 fa qrt aq |, gq % 

qaV^T^ I qf wq q^i qgs 1 1 qftPq q?3frw % am 
smti aq aqf wtfqm-q«qf qff |qT an «a: fa % arf afq 
aaqvtqiiqaf I L' 




t ?r': 5 r?:T | | 

11 s^T^ai ^ ^iT I, 3T?^JrTf«: l f%'i ^ *T5<t 

?t^5jcr 5[Tfw 8 3nfT^ ^ f^r^T ir^T^ ?qg sfg3fl=^ ?>aT 
11 5(10511 ?(?*( I, ^155 ('^<» 

5(To ?RS.R), crni (SRPiaTo u^R) WT3$ 

3 ^ ^3( % I ’ S0T555 'gm, 1^ ^ ¥IT^ % ^fT 

1. WT^^rlf^'.—wti % K^T^T % I 35 :t5!i sn^w (st 

siT I 5(3^5: ^T ?T?^-*(TiT |, fe^r- 

^5r: (? ry), it*(T 3—^^3 ^ ^T% I ^gT5^ siio 

.^T Wi ^5;3T I, ^sr: 1 

'7l?=^Tc5f 373 —^Tf?TO 5;f|j(^T % go ne. q7 

I3;g5 3(3 3333 f%5TT 351T 11 gT3 f 3 f3E(3 ^ 33% ?r?3 f%=3T5: 
^feq;— 

(a) the night sky is faintly lunainous.® 

(b) Zodiacal light:—is responsible for an estimated 6o 
per cent of the total illumination of the night sky (on 
moonless nights).® 

(c) Cosmic rays—which can be detected in various ways 
and differ from light only in wave length.^ 

(d) .cosmic rays with wave lengths of only one 

trillionth of a centimeter.® 

(e) At one time, for example, it was thought that the 

?. 18 S I 

2 . Life on other Worlds, p. 59. 

3 . Biography of the Earth, p. i7. 

4. The Universe and Dr. Einstein, p. 22. 

5. Ibid, p. 23. 






mysterious cosmic rays which continually bombard the 
earth from outer space might be by-products of some pro¬ 
cess of atomic creation. But there is greater support for 
the opposite view that they are by-products of atomic anni¬ 
hilation.^ 

Wl^IT ^tlT t ( 

^ 5,0 JTfasrrg a^Ttl 

a^?[r 5 BT ^cFT % \ 

(wave lengths) fgf^jrq I I 

I i 

' SITBT *1T ^TftnER-^fp^TT 5:3^1 ¥.1 

g?qf% % 11 m bT’Cit bb % 

f^tr wfwqi WT^ITK t ftp ^ §:3#T % fqBT5T % ^515,^5 

fteft I 1 

fiTE^'l—qPT si^m ?rw tfiqi 

(3^T^ BTU % °i<ZW.l ^1% gT?;T) % qST^stH |, ^q?- 

JT>qT (qjzq;?, ^rfci iraT^r^qa bht) % I, gt«[qT 

% fjTqjvT^sn^ S 5 RT 5 T% |, ?n? 3 il%q) 

% qrr^;?!!, qrr wi^r^qq; 11 

Sfll'irifi—If^q; ^?iTBr % 5?icr ?qg | fqi^fcift^ 

9 % qFtPTB ??Tfe ?f^JTqT ( WIB ) iMl 

11 ^ f5 S =q^cfi I I BTqsq arfiw ^ ?qs | 

qftflqf fs 11* x^%x 


I. Ibid, p. 113, 1x4. 
q, gq qs 5 ?v^ I 



W^ ’ll: 11 ^ 

sTTo S f^^T I— 

^T I gwT?i:5^i?T?g 

^S3j^f?g-l?|?5.r;|| 

fgg-^ggi gT% ^ I, ^ I f^rfecr % 

gw?: 11 

f^g-^ggr gr^T^sgj f^=g-T?:% qt^zr 11 qsglqrg^^ sin’Tr?!, 
% gg-R-^ggH ^T ^biT ^cit I, 5^^- 

f^wg ^ i^T 1 1 w^gR^ ^ wtwt m 

qt*g 11 

^pgR'^ % ^?g—sfwgi ^T w’siTg giggl 1 1 

?Fg% ^ H^FT w^ ft^ 5 <T^t 1"^ ^T =|5 ^ 

% ^T^;sr 5tR^ I 1 

waves ^WT—’fwt ?7|T Jft ^ wave 

wgwT^ f^T 11 f 11 S?:!’? ^ f^T t— 

§;?TR=g' .I 

..... 

gr?jTg;—?j,4 % g^g ?Rg s'g^ ^rg 1 1 

^ ^ 11 

?snf^ ^ gfg 11 g^ ? 1 g| 3gT?:-gfTg 

^ gfg tfgt I ifg ?rf^g; %gi w^% ^ f-i^T 1 1 


?. «3 ?fV? ^g>j»Tg 0Rf WT g? wgl m^’sz 11 

igo ?rTo 






^ ^T 11 fq?R, ?n^2f, 
=^'5, sf^^, 'TS wTf^ jqm !j;icr 113^ ^ ;nvT^- 

^ mtifa^t) 11 ^ 

qiT sfit ^JiT-w5i 1 1 mi ^ 

^?T?IT I I 

f^cl^t ^T qg m# 

( f^cffl ) m I I STcT: ^ ^^?TT q:^ 3'^^;-f-T5T q 

fqi-qg ^ q^WT % jqfe % fqctC? qO gfe 30% ^Tlf! 1 

TMt 

uqiT^ qrfqw q^ ?qt?: wrq^q q^ 

1,3%^ qqjR qrf^q !jj^ ^sr: i% fsrfvFT W5511 

m n^^jT I— 

^: qTf%^Tf% ^srife I ? 11 

wq^gt—f%3% qr^q sric; ^sqfq i 

qst?; % qif^q q; 5 T: q^t % q? qiq %t ?qs 11 

q;q 5 STR q^q qi?%? ^ I— 

^ r^nR: ll?o|? 5 ^ii(il 

?rqTgc—f^H% ?r=3R^ % t^i; # q^iqr I 

sra^q I qTfqq?;3i: ifq4\ wis^i % JsrRifq ^1 I, 

% ^: ^ ^ ^?c(| I ft SRqiT 

ft«5 «B*R ^ qqr 1 1 tf^q; grq ^ ?qg?rr ?fg§f!flq 1 1 
'55° ? I HIV ft li^Ttsfife, 
?lHiS- ft' q:^eT qq q^qq 11 ftqfSR^ fqqiT m 

WT t dark spacesf. qsi; qn space ?i»| gqfsiq; gqti Tfif ) 

% c:lt^ ^qq % ffS ^qai qr^q^qft— 
irftt JT 1*5155^ KVI 

5T’i %■ 0JTr^ f ^qr :3qqT fftqr^ I i 



eff cTT Jr ^sr:—Ttm 

?ff|?iT ^ I— 

'?TS^ S^qj5t% ifell, I Ml^'ft^iq’J’"' 
5[T^^^t'TJT^, jftir 3?T?g^?rJI^ I 5TJR ^ 3^'cl, 

?® \Ro) 

wMTci;—Tig^^ % 3i^irq, ^=r jft^r fl^ 11 

sj^iw^TTr?: ^ fivm % # 

I, 5;gi 3?%’?r 11 f*1^ q?! gqi # 

5i?THT^??jr ^|;-qq'r q:f% 11 

qre^r*. ^^-q:flcr qn 

sfiSFr 11 qqr ^ ^ ^*iwt q;Cf 

I qiff 51^ 1 

^st^c % ^T3 ^rjci (? oi ^ f^’fiT t— 
f^^I^^^^Tf?r «!Wlf^T qfcT Sr«?5??T 

mj?ll 

^qjc^—^ ^cTT f^TT STRIT |, WT pH, 

tp; fTTciT I ssq\ ^'r i?rT 1 
qqr wig ^ wt 11 

fJT^qa VI ^ 5C3t: spiT I I m: ^5T; 

m ^ qq;rn^-fq%q ^ 11 

5g:j^s[% Jifirg; (^®I?=?£.)% qqn 8 

fBt ^si: ^ ?tT#55r: fe[^3T | 1 ?rsiT<^ flW ^ Jfff ^ I 
8—q:«T^ Hnq:qr7i.q5f^ qsT ?i4 

t, supporting the sage of the air. ?rxiT3[.—^ng % i^T 
^ 15 1 qi ^*T 3f%rr i 

COSMIC DUST 

qi^T^q f^T^T % St=^ ^ ^ ft cosmic 


dust sTTfl 111?: ^ f^t^T i?q[g 11 fgq^r ^ 

?rT§f^T^ W^TfJT^ I— 

(a) “the rarefied cosmic dust that floats in the inter¬ 
stellar spree,” and “According to Whipple these tiny dust 
particles barely one fifty-thousandth of an inch in diameter,” 
exist, in the space.’' 

(b) Further, it is now known that interstellar space is 
not quite empty, but is filled by a mixture of gas and fine 
dust with a mean density of about 1 mg matter in 1,000,000 
cu miles space, and this diffuse, highly rarefied material 
apparently has the same chemical constitution as have the 
sun and the other stars.’ 

(gas) ^ f JETT | | 

q,c; wflqjqqiT 

I qT?=^T5q ?r?crR^ q:T 

I I?: 8 5335 11 

tR qiin 

^ fJT qiT R's f%qT 

11 qqT— 

Smaller storms, on the other hand, have a less well- 
defined pattern during a given disturbance period; but such 
disturbances have a tendency to recur vfrith a ay-day 
periodicity, this being connected presumably with the 
rotation of the san.* 

2y Day recurrence of Cosmic rays-^ 

sruTff.—f^?r % q? ?n% 

1. The tlniverse and Dr. Einstein, p. 112 

2. Biography of the Earth, p. 33. 

qo I fFcUB «BTyi;P I0 % fe^'Fir q I 



11 • sffg ^'s -feq- ^ q^^T? 3 ; 11 

FtT’fsr TTT^r—^iT^alq qjT^-nw % qqn^: % Jirei 8 
q;'? JTT^^r uTff qt ^cfT 11 ^fTni^r f^?r | i ^tt 

f ^qJT ;1ZZI % ¥lt ^KT'’? I I 

=Ugrrj5—5n?q; irfeqT % ?r3?n?; k^w 

S ^ q^'^Tcj; I 1 ?ft^ 33% ?r3?cl5C ?g3^T ^T ?3T3 

t 1 5E3 t I I— 

5(i:33 3^ 3T I 5g%3 ¥rp3tf3 3T I 

3T3?!Stf^^Tl ??IWI 

^’tlTSC'-^IIS 3|3 33'i;% I 1 5iJ3 % =33^;% \t \ 313 t 
I I 

f3 3 l 3 ?r 3 -f 333 r 3 T' 5RT 3 T?qi % iEW % STiJJIJ 
3MT I 1 ^3-3?IT f%3 35^13 %t 535 355311, 

?31513^ 333; qji? P sriq; 33^5 3331 - 3 ^ 13 ; stt^ % 3i3 
^3 *fl Qi-q; q^nl-f^q 1 1 

35r3lft^5^ 3TT-3^3 •^3T3 ^3T 3T^Q: fti 333: 

f3^ % =33^;% I, 33tf3 5t5 3nf^ ?rT»^3-3t3 % =33^!^ 
I, "^35 3l 3rT’%3-3l3 % I I 33: 311 I I 

3i|3T I—3J33: 5J5;=3^H: I ? 1U »|V| P 
?r«rt3:—% ^1=33qR 3 t% 11 
^3 fR—^ 353133^ St I 3^3315 I ^3 |t 

3Q; 1 5E’%^ ?lUolV q’I'IT I — 

33 k: ^ 1353333 ^; | 

^ f.5 ?H353 3T'3 fCC \ 

1 . 3ST: 5C353 333i; 333: I 

33 fc |—35 5 C 3 % 33 f 3 3 % ^1 31(3 |q I 
3f qXR» % 333T3 333: 3l | I 



?v*o 

^cr ?l??o % cfl?ft 

JT?^ 8 I— 

?r»4Tc5:-~3?r ?rfSrc[T % §?5 T?i [I 5ii^] 35'F5T 

^JTT I 

5SSm ^ ^ 1% Wl^\ \ 5I| l€T ^ ¥ITW I, ^?iT 

fca: ?^c; qi: I—?rf57r fwr % i 

^ qT?q5 qiim I ^ 5i:f?nqf *ft ^5 
11 ^ ^ ^ ^;f?fiqT| 1 ^g;^, 

firf^rr wt^!, % % 35511 srf^i ^ ?:f^nzt'f 

1 1 ^ 4t 3^1’^ f^?TT 11 

qiT si?w^T5t ?ir*i^ w feT«n m, 

2Jf f^lTR % ^ 3}-«I^T 5TU lIlTT | 

W? 3 l-i%irr'—?R 5 f-^T ^T STTWT^ JiW ^ 5 FcT> 

?iTfe 8 % 5 ( 5 r 3 <q?^ q;? 11 ^in- 

% WJ: 515 ^^ STTf^ ^r^-SWTq' % fSF ^ 5 ?T% 11 

W^fk.% —?r5crft=^ Jf ^qrr^j ^ nfe % 

% ?TTtsT? 3 Tt?T % ^ JTIT 

^n% qjTu: 1 3«r% ^ |t iq>t *ft I 

t«iw ^ qT% I— 

The Mlchelson-Morley experiment confronted scient¬ 
ists with an embarrasing alternative. Qn the one hand 
they eonld scrap ether theory which had exfilained so many 
things about electricity, magnetism and Ught. Or if they 
insisted on retaining the ether they had to abandon the still 
more vcncraljle Copernican theory that the earth is in 
motion.^ 

I. The Universe and DV. Einstein, p. 43. 





^ SfTq; (ether ^stgj gaseous matter) 

irr^ f%?fT qg \ ^ im % 

?T5^q*K f^qr |—by rejecting the ether theory.^ q^f 5 

tf^'q>-f%5TJT % ?r59T^ wrq: sqiqqj 11 

% 5 ert 5 i Hrig-tiTJT! q>T wiJt 12:^3 

iif^tTT I 

«rfcrft=?t % ?iTtt q^r ?rfici?q 4) |?rT 1 
% 5qq?tnq?T (adjustment) ^ q^T tIITtJ, iqTJT 1 1 

f 3T% fq?rT ^ 5Ttq3 1 

5 rwT-%Fi % ^3 ?ik qnqiT 

f^?TTqqt ^ 5):^ 11 t dm ?rTf^ ^ i;?! 

3f*?^ fqnqr tiqi 1 1 trqi— 

f^q: I STrortq; I I 

qFftq fqqqg ?K ^ qi^t ^ mz qq ql 1 1 

^ 11 srwTif dqfmi % % 

®v 

q3t sndl 1 1 d?Tf5;q 5 «ir »i)?T-^?T qrq^dT I 1 q? 
q?jfg I I q| itq % qidT 11 qT?dfqqidT % f^q; 

qqqt rm^ ?ri^g5?? 1 1 

qf<!5rqT:—qR^qt 1 1 to mo am 

mo uRd ^ ?q8 q>fT I—f^: q[fK53Rr: 1 grqfcj:—gt, gq: 
?q-. ^q; f^gnm % |q: 11 

gntd 3Fmt31 q;|T— 

The universe is a restless place: stars, nebulae, galaxies. 


I. ibid, p. 49 . 



and all the vast gravitational systems of outer space are 
incessantly in motion. But their movements can be 
described only with respect to each other^ for in space there 
are no directions and no boundaries.^ 

S ^ I?!! 11 

JFf i^ra vrif I rft ?T|f I ?ITq: tRJTt^ 

^ iq; t, fsrr^J^T ^ 5 Jn»:cI I I 

f 3 q 5 r?qTq^ % 'Rr?q^q ?T?crft=^ ^ 
TITqT qfqnqqi ^ ^ I I q^ ?c!^T ?r 55 T RcTb itm t 
f% space qr^ fixed system or frame work* ;?ff{ | | ^?q[ ^57 

nmi fsiT 11 q^ ^ sqsrf^ticr ^q I, qc I % 
4 I 

cfivT ^qi qfe^ll ^ 

^ A qHT W I I ^0 HT* ^1 ?^£. qJT q=q 5 T |— 

qq € ^ I f^j I 

qf f?r?=qq =^qT ^“tq; % 11 

f% 5 r qqrr^ tq^q; grqqi ^qR t ?rq^ft-qqqqt rnqr 

=q^ I, OT't qqnq: flc^iTsqt ^ qq; qnqT-fq^ 1 1 

qrqT qq qrq: ^qr qiciT 11 

f^q^qjT—qraqq qiiiq! S f<?rT?fr qst %qq fetqr |— 
r^; ^qjT: 

awTf^gfqRjq;. I 

?Tqk—^^TcT %qq 11 f^sorTqrl % ^ ^'tqt ^qq 

f, ^ j ?Erqq ttq I [=?iq!ctt], fg%q:%qq 

[t] I 


Iv The Universe and Dr. Einstein, p. 50. 
2. ibid, p. 49. 





S grsi % 

the string of a balance. ^ g]-4 t, netting, 

=?l?oo ?TW^ sl^BT ^ sqre % Q;^; 3 ^g-^=^JT ii 
TO 11 ^ 11 3iT: f?r% ?nTt srq^iT^ 

S ?nK ?>jRi % t^c ?r«f ^^T=f^^?rq;_ fwr 11 
^ftcri^u ^ ^^?t=f^x?Frtt5Pq; 11 

TSSlT^'t qi^T ^ flj^F^BT irfe5 ^saj | | q| f^fif ?T 
f^^iJT?: Utftct ttciT 11 f€l ?r?f ^T Ji?iWT5TT i3;q; ^?au m- 
■«r' 5 j sEft'^T 11 JT^tr ?n[ ^ qifitftT ^ 11 i:?i 
g^iiTT % ttcii t f% 5511 % ^|T% 11 

f^^Tcf n^ET?; % q^f 11 X't q^f t % ?i?fi5Tcr fg- wr 

% ?rtq?Kt =[[% ^ri'^ Jt5, 3 q<q| ?i^ 5 | ^11% 11 

% fqr ia;qj fqqJT ^ xm 11 

f^siTiif^—%qq1 q5T % g»q?q 

I I wqq^ai ?^|v|c: ^ sxttt |— 

TTtri:« crfg ^cRT^fg: | 
qi st'ct t %qf% % ^qqi^iT 1 
^T?:cftq q?’qt ^ f«[q;fqgT?r fq^tir^ 11 qidq 

Physics ^T q? ^iiq ?r*i! ?r«qqq wi q^s-^qq ^rif qqr 1 
qjT q>T^qr 11 ^?tq ^ aiq; srvuqr 11 

Interstellar Physics q^T 5^ir<$^ 'Siq ^qj, ^ q?s5t ^ 

^r^iq^T %?ft q%q^ 1 

5»=q[q; q*TT^—f^ 5 [rT^ ^^jqq;- 
atqiq 'ijg qtq^ ^ ^^qrqr ^ictt ti nv=i^q^ 

if^iqt ^ #|Hqt ^T 317 ^^ f^qr qqr 1 1 fq ?j,^qt qrr 
% ?rq?q q^q^q ^qi 1 f^^-^fqqt % ^qq 
t mm qqi t f^^T t— 


I ?^I^1?°I^ II 
ff^ i sr?T¥JT5?l: C^:] I to II 

grni^—f^^Tif ^fJTqt 1 

to mo t jft ^T 11 

qm— 

1 I ^.«^T 1 

^1^?? II 

srqici;—3Tm?a[^ (=sif<5iT5) 11 

3:4 f^5[rT 11 

f^5[rnf 4 ^14411 

[?=^:] I ?^RItoRII 

|o STo ^|S.RNI 

wm^—wr^cT^; l 

^ 5 tcr 3 f %4 TT^at % qni^n 11 

^oici ?i,Mi t I, ^?ft qn’ qqi qmq I, 
fHqrr qj^^T fqmq qrr qw i 4k 

srqFa?: ^sjTwt % ffq^ sqq^mmr ^ %?iqT ^qq q? 
?r4l 5Tff I 

8??^—?r5=fikw t f^T#q5l #tqT ^^ 
W WT#Icl |l ^fq^q qqiq 

11 K^feo; q:|T I— 

IF^fe t t;R|?|?^ U 

^4cir-^ f fen'f 11 

: i =qsi% I f ^ % ^Rqi ^ 5 ^qT qqjft I I ^ 

cii# ?Rq-qir ^ 11 ®i;i: ^# # ,qTft5r: 4 q:iT| i qm— 

SFftf^ t I #0 go ?|;:iD|| 



^ % JTflTsr ^ it% 11 

jfi I— 

f?3at I I ^ii-jLinil 5iTo RR^s.11 
?rTfe^ % I P 

^ i?r?w it 11sfTfwr ^ '%’ 5 it !■— 

g^T (??s[W=^Tf^5^W) I 

1^ I^lwl-JLII 

25r*iK—^ (sTTfeq) % ifi: ?«o X ?o t 
fJT^=g2T ^ ^ I 

^ ;i;f^HqT—cl^# ^ ^ 

?r^ 11 

f!(q; ^ %# % ^ I 1 

ftft?: ?^2i; ^ ^ q3^^=;iT^ VTTflT ^ q?T 11 

^ =5r^ ’[I I, * ^ ^ ^13% 

I, m. 1 

^ ?«T ^=^1 % WT^NT^ 

5fn^ no; i ^iwt ^ w^ |~- 

^l^t^I*. [WWT'TT^:] ^F^T:, ?rT«*rr:P 
W?g(: 1 Ul^RU^ll 

^ ^ [?rT?TT'n^] ?rT'qf, 

^5ift^ JTCci: 11 

^ fTT^TTW I JT^^ % f^?[n# WT wm# 

m qr^ffr ^ t, 2?i 11 

sn^T ?Re.R ^ ?iT?rT-q^"^ qrr 3?%)5i t- 

f% ^ f^i\: ifsrs^IT f%'^I3?lT: 'T^^ITSiTq; I 

^5. % WTOT^ WTBin: TfiiHJl! I \ 


^ ^ ^ ?TT5[n5^ ^ I 

?r*i4^^ 'i.Rvi^ n?^ I— 

wm'- qlcrRT?rf^'R[?i?f51 
% q^'ci % I, f%5T% 11 

^srrT?Tt ^ ^r^Tfcn: ft^T?i1 % % %i2: f^T??t % 

^flif^ % si^ftci 11 (ir^crqK, ?» ^'s) 

^rirsir Hi»r-?fsrqT ^ijrR'V 






?. in^-ij^l-(eastern) 

R. (cast south) 

2n«rr W«igT (southern) 

Y. (south west) 

yi. (western) 

qrrtfotrr (west north) 
vs. ?r*tgT arf?: (northern) 
c;. (north east) 

?rT? 5 r % srT 5 i 

t I ?rq^ ^Rl?^ q^ 

I— 

G[^ =qTff fwgi^T ?TT 

ff% qstirTfsg?TTi%?f i 

?rqifi,—vj^qcr msr 

fsn-ssqt % qfqfq ^ 3 ???^ 11 

qfart? ?rqqrT ?rqt 11 q? fqqri^’ 

^ 11 

«f^Rw ^ f?^4«TT?r~ qT^ ?iTfeq % ^ 

i^q: cfqr q!% tt l^fqt Ittfl 1 1 qraqq ^ 1^ I— 

^T srTff??TT^ 3r5rTS=q': 

I qr; q^^q-- m qs'q^:'* 11; i ^ i ? i ?«ii 

‘ ^rq'lci:—^ 3q wrRfq % ^ q^q Rqnq [I], 

% qiqjqq [I] l ^rTfeq %] q^: (^qq) t, % qsqi^T 11 
3rTR5q % v^ Rqnq I, % I l arq^ 

‘ ?r?qR^ s«qt qq qqrq q^f 11 qqqsT qqjq ?rTfqqr % 
\. 3?tqt «qt—^qsq^sT qq qqtfq, neH^q q^^iwm 
'i <nqftq5i\«i5 gq 51^ I qo Ho !( i ^ I vs II 

ri O 



wq^Tf^cf 1 ^ 5 ; irra?!,: ?nr3[ ^ q?: I P qf 
nqTq ^T I, |J7 frif q;f l q^ qrcr ?j?q I % % 

firqir eniq ?rq^qT?^^ ^ ^rinJT 11 

q^c^T to sno ^ qqf'T 11 ^n^qiq 

OT% qq^qj 4t qg t feqr 11 qqr— 

m I 'Jt?ir sr*i^q: 

^TR:, I ? RE-c; II 

f?r ?f%?i ^T ^cfqq ^ I > 1 . R R 11— 
cTWT?: W ffJfTJ |•••| 

«rq[fq:f^?tT f| i%J?T: I 

3 Tq 1 ci;~t?rT % ?r'^^ tgT % W *ft 

11 srqRfiifi I 1 

qJT ^sR—^5[ iqt 11 ?:dtfe[cj; tfeft 

q^5iT |~ 

cfWT^ qRRi mg:-qfrfw5i: 3FEjfx% I 

^ I II 

qff ?rf^qq.€qqTq Eqs wt I f% ?r?3R^ qt?: 11 
qqr tqig qfcrr 1 qqi 3 h 

t qrgqfq % fqqq 5 ^^ 1 1 q| q^R r?: 

sfEfqq, q?: fqqr^qflq qf 11 

f^^iqq-^qi^ ? ? I yi,c: ^ sqTW t snqqq »n®?ir 

\i srti # % q||% alq faw, qftqi q|: «T:^ wfejq 

Wfaf! ^ I fH<»! ?qfln? fe !rfi«|i 5 q ^ qq| 11 qi% 
qq smiijrfaq^q ^ ^>^111 ajqqqragH: 
«a wift %ftfii! 11 (firstg fti?? q 1 vs 1 ?c, 

H ••) q q«Rqqf lp> |. shibi Sm feq feqqf ?r ^firof 
q5t5wi»q?sna«qti 




^ I— 

I?!?: I t W^HTT ^3 ^%g- 

i ^ i y. r u h 

^ ^Tf !!?3 [I] I ^ (=Q5T 

^f^wT) t:fgT?T?T [I, ^ ^ 

(irf^iT '^T^’ir 5i>!ct !?Tit #2 % ?r«i^ sfjft^) ^ =^«r 

^3^ jt;5|; % ^ !C»3T I 

^ ^irlt I I f5T?e5%f 

■ssrPfT ^T f m 11 ^ ?rptq-?TtTr 11 3[^%!; 

^ R R RV ^ ?I5|T I—I 
?rqrfi:— fSe^T^ ^rf’^ 11 

f?t5[rT?Tt ^ ll srf’q- W «tT I ^O ?f o <i, I V I vs 

#T^T I—ffrsTm i ^ ffsiit snf^^nti: i 

Eo qiT sr^gifT t—t ^T^q?cr ^ jiwt^f^ 
<q5ar-in5iPT?ci) R r || 

^ 5^ftz^ JT *rr I f f gicT 5T Itcn «tT I 

5(rT^T—f^rsRT S ?qg q'lf 

11 f^^T-?rwT ^ %?: ?wl 9raTcf 11 

qJT ?r!^T viTW—preternatural redness of the horizon 
% qf 2 f%qT 5ITcIT I I qTpqv^f 5qlfaq-^f|ctT ^ f?»5tT| ^T 3^5? 
f^*5T%%vI ^ f ?rT t— 

^T?T S??rf?TW ^%53T5rT 5r€^?T^ I 

W 3 ^ 3*^ ^STT ir 

5!l?rr'ft?n^ i;«JirT5[^ i* 

?. wnt, so I 

A tfext book of Light, L. R. Middleton, p. 258, London, 

1949. 



3 r?c[ q? % g% 11 

3% ^JTfTT =gTffCr | ^ iftcT, 

^ I I 

g;qf^q % ?Ernq q5t ^nf^if^Tf ?Tff 11 %g5r 
fcr ?nf^q ^ ^5r?«i ^^cjt 11 vi^ ft sraicr 11 
?Rcr-€rR f^irPir q???q?: qqi sqq'iT^ 

I, q| Sliq-iTT =^Tf|Q: I 3^T 5[qf\ ft I %q2T STTf?? 

€Tn I, t ?n3R4^=cT: ^i^qqiT % 5fT?fl i 

ft’^Tf % Hflq f^^TT# % :?t?T srrft =^1? sRfr m mvj 41 
?rn^t 4t>q 11 feo; f5Tt5T%f%?i «TT?r 4 =Er7f|c^ | 
sn=q4 ft^T % 5JT»T sr^g^ ws?t frr 

,, ,, jjffsg^^^T 

iraM „ „ ,j mfeqt q>T 

3^'t=4y „ „ ;, fq:?ttwT qji 

3j 3 3 j, t^gg^ ^T 
to mo ^ I fc:;^ 4 %«gT 11 

^T^siir ?qT qf^^JT I, q|, tt ^»q 11 
Scattering of light—qi:?=gT^q Jt?4r t f^rqJT gjT ?q^qR^iI 
ft g|f fir^TT I q«T?r ^'l qrr fra a?^q-iK 

At sunrise and sunset the light passes a much greater 
distance through the atmosphere^ so that more scattering 
•occurs, the result being that the sky is a deeper blue, while 
the sun appears red because the blue light is all scattered. 

fa !?**K I fw^ t afq ?R3 ^ qrr^i % 
qsT aafa 11 ft’fif arai fit m gjr qaia 11 

w «r^ I, ar ^u-gfa i 

qrr ^5=f t;aT I— 


t I ^cto t; K 1 ^ I ^ II 

I f^ ^ 5ii5rr 11 

sri’^q qwT^ ?Faf^ ^ ^ sfSTT it 

11 % ^1 =^56 5 ? 5 iraT 11 

I ?rT^ ^T[5rT^ 

^ ^Z I I 

% »TFT—% s«fl ^ ^Rsm 

'^T^ ^TTJT Itj; I 1 ’a’T^^^ir ^wi ^ f't f?^5T 

11 fsi^r s[^H ^ I, 3'€l ?r»s ^ fat^ir^i 

jft qs^Tsf 11 ^ q'qT I, z?i fH sTJft ^Cf 3iT5r ?r% | ^frqjT 

3#^ IT?T ^ 3 f| 51 T ^ f — 

'STc^Tq:-. =^fi?iii.i 

gf5^=^ ?crf^is: i^aq^T: II 
^JTT^ ^5[f ^%qjT f^Jfrq: I 

'TfHmq^wl%I5^«W5[IT g 'J§8J^:|| 

^snjt srK?i#^i-?cn=55ff^^: l 
I ?r?T «n-ctr: ?r ^g' jtcts!: II 

!TTiT ?f5iwl ^ «itr;?5i I, =57^ f^m# ^ I 
wwiTi?^, q^=^J7 ^ srrais: wl^: 3g^ii 

?S«!^T I Jt ?r^ ^ z%ih 11 

c^qsT 5JTT<t 5r;T^75 Jt ?r*ft ffif i 
f^5[iT ^af—# sqrqq; aqta t, ot% vft 

f^^TT# q>i ?r»qi=«i 11 ft f« flm % ?rft^ a=aR 

I, q^ ?»TTfl €ra^ ft wftt q'^ 11 qj^q^ri ft fsr fftgr^ q5T q^ 
gs 5Tit TiRft I ?rcr: «gt3j ft ^ft 1 1 


?. wtgcfmnr, 20 qt 33 q?r i 




srysT f^T «j)T t ^qg 

ft»?rr TtJH 11 ^ sr«2TTw, srf^cr sarf^t^ 

sfiT ^frr^ fa; t— 

«t^sni«TT?*rq;?c^r|:—’qsn i 

?l5^5r5af^g g ^n^'^f^cfnil ^?=; l v> it 
q'^atw # ?r«rT?fl, ^ssc grfw^ci ^ 

cl w 11 f^qiT# qrr sqtif % lyiT ?r?^«r 11 
smq; sqm =qw % SRqst im, w % 
nT*Tq «if<a ^^cft t, aqrr^ sqm «tq % qsft I 

?rt^ f^^T# % qiRqi qjqq sqrqi 11 qf <ffq 

fiTcfsq 11 

arr^ql 1 557: qi^i I— 

f^: 1 % 11 

5rqK-“f^^^ ^ «?tq % srrjT qi> I 

^ f^^rr ^nqsq qJT I^T 9^3 I— 

f^?T: ^5fTf^—I Sgo ?o | £o | ?V |1 
?rq^—asTRfq % sitq % f^sirT^ 3cqsJT ff ! 
iqt^-snT: 5rs=w?Hr--qrcrqq % qm ^q^raT I f% #! qq 
srrq: % 9sqssi 1 1 qqr— 

«RT 5srT ^fwfq ?rifi «^t5f qi «rqf sirfir: t 

<!» (‘ai R I mi 
?nq: ^ 3^ qrfjaq *5*113 (flwq ?*it 3 ), mm 
mq: si! mPH ^ aftTciT |t si>r ^ qjTq: qrfj^q €*n3 mm 
f^siT3 5qt3 wqqi mq: «bt grf^q 1 1 

qqr WTq: ^bt ?rf%q ?qT3 1 1 sr*)lqT fqqfJq: «nq: 

S qlsir-fl^ It 

^51 9^q; qgr;—5jgq«( ^ |_ 



^ I ^5T: 1 15^t5^q^ 1 T5T: 1 

'i I yi I ^ I II 

3r«ftci;—*lt^ W ^*. I I f^’t it ^ [I] I 
[I] I 

^ ?rs? I I 

siTT. —?nq:-f^5R ?n=af^^ ft Q;f ?n^4f^ 

nTfT 11 ?nf^^ % afw ?nf^ ^ sff^srr ^fr ^ 

^f^ft Mt I 35r% ?r?T^ % %Q:g;q?: ^rt^: jft^ % ?rTf: fi ^t5|;t 
iTfT I 3Tt^ fTT'T: ft nq; I 

f? f%llT5|?r '^'o 5tTo ^ HfT^: % S'f^^fecI I — 

Tif ![w4TrT^?’?t TT's^q^ff’TFrsrT^iii, 

?nT ^a's^t, T(iTT5Tm I H R^imf^gtjr- 

q?rjt^ f?’TO IH ^^Tvk- 

I ^Tt q^’a ^n, I ^T m: 

<T^^T ^egiit I 

I ?n; 'rtm sf^ft ’r^ff^l ^rr *?^t; 
q^Vi sr5|j^§^ l?R^'i|| 

fr*l]fl.—fTTf: % 'T|% ^ I ffTft fT 

»?T 1 ft fTTqt fT *IT, frrqt fST , ?nqt fi 
?ram; 3fft ?r<^5T % fiiRT ft, f| 5;?f=T, ^l^ , Jitt 

3rfT?i #t 1 3«t ^ 5rf»fgtf-f*q?i:ft i 
? rT^ ^ «% I fT 

iTTf fjq; ^ Sfvn^ f^TlfT I ^ ft i|ffw 

(^0 %] frrqt ft dfT I ffft fStf % eft fftf 






f%qT 1 % ^ mm ftc; fo; % ?rgeR |q; 

I 1 % [l^^] ftfcl % ^ [^TTq:] ^ I Irt "T^ 

gfqgt ^ qftg f^zTT I I ^ fttj; iji^ [irl] ?rt®B 

[^1T] 3f\^ I I 

WT% I 

fg stTSigr-^^ % sttH I— 

?. ?r*?^T % gur ?rf5jT t =^tI I 

R. mm wfi qftci fq; i 

\. ?rfclft=^ ^ crsR bIhT 1 

V. cr^ mm mi g:q^ ?rt^ q^ ^iq; siit fq; I 
% sf^i^ «rT^ qfT^ f q; t 

?TT ^nSHTOTi: '3'Tfgss?5r STT^r: I 

§0 e» YRlYll (qg: ?5^1V5.) 

?r’q'r?3;—^ ^ ^ gjf ^ fq^: I mm \ ** 

?rTq; % I qiJT ^ nqrr^ % gqs^sq 11 

^ gR % ?rT^T^: q^ ^q % 

^n>iiT qici qjil qf I— 

And God said. Let there be a firmameot in the midst 
of the waters, and let it divide the waters from the waters. 
(Genesis, i, 6.) 

?r«ilii:~iraTq% q;|T, |) ^ftiq;, wW: % jir 

II ^tq: ^ q^ mm % l 

’ ^f%q: q|q^ q? snq: % ?qR S qif ^ iJ ^ q|q=q^T 
q^ i 1 ^1 ^ ?raMt ^ waters s^^gr i^tt 11 f%R 

\. §H5IT qstt—5!tqil weg WR: I SJcto tcmiYi^ll 

?»*f 5 § 3 »n^ arq: qq:qti?5«i1f & 11 3*5! 

, aiq: a aPq m s^a vft | \ 



gT?T Ji 5rf^=g5T-q%»T vr 

'* 15r I 

?f^«T f 3^?; ^T 5^*CT ?r>T»Fi^ 

% %cz: sft? f^€r ^ gqflT nt I, ’ (jw't JR)H % 

^ |cl % l^r^TT ^ Jit I I 5(T©»II ^ ^?T |— 
l^crft=^ ^W?;|'sl’i.l^I^ll 
^<t [|] l 

^ % spin ?t| % egg; ^f?r 11 ^ irpt^ gnqt- 

^Tq*. % % ^gg; ^§;cr 11 rrii^i^tsT^rq; # 

?rT«2T q^t qRT irq>JT ?T q;?:% |fi ?r3^ sjigin f%qT 

t I ?fff*. srifIT I I fcT % 11 

I t ^ i3;q; gfr?; ^>*1^ \~ 

f I lOT «rTc??rT '3=g?:-^TRt sjrr^qT'JL 

vr^rf^ I i?^f?Tw ?t«!t q^rsT 

^'TH. I ^Mnii , ., 

?r»i!ii:—if*i^ % ^ ?r?cr% ^ q?T 11 

?Pci% qqjiq n'sq % ^q q;T 11 (q^) qji Jitei ^ 

^cFT 11 nt^qsr % qrr^?ii W 

1 1 1^ So 

qiT^insr— sfSj^'t »ft l ift qsr ^it m i 

9r*ft sn{^5q-5i?n pri m \ gra; ?ff5iT % ^^J^ % 
i qqrr![rm5( *(t i q?: s^rq^qr *ft i ^itsitw 

^Tf^ ^ 41[ I 

SEcF^W—5T?T qjTqisfqq't fT ^ i 
% 11 to gio ^ flj^T I — 

i ^ \m ?vii 

?. t^g>, gqs«5 » 



?Riq«i ^ I— 

1k?T 

q4?P=wH:i ^i-JiRinii 
?r»TH—I- ^ ^ ?iT 
% [f?|] s? f%qT I 
f^q q>T qqi?r 3nil i 

to 9o ^ nqi qrqT q%t 11 q? qiWT 
^ q^l, ?€iqiT 1T3 Jlt w'sqqq It ?t 3q«iT 11 q|T 
%— ■' 

^ 1335wrEr31 \ «n?i^' 

I «rT «TT^-|fl I ^ I sr^ 

sref" i 'srsf^qq; i 

^ sriq^qq; i «r«q??iq?R[.q[q3^^qi i t 

f^qi; 5(T'?nq?3 I ?RR?I| 

-tq fiR=qq s^ 1 33 ^ ^qr (^) 

^ nt' K3 ^ra^ qfe ^ I m «iTqq [?3 qr=^ %], 3 ^: 

qra 3<q5t f^i, ?r 3 %] ?ra ^ 33Rit^i^3 

fisqr 1 q3 [qr^a %] g?q§t ^ 1 ^ qsnwl [q^ 1} 

V ft %«; ^ifta f^'t fTH ft* I 
“; '■ '33?? 'feftT-l^ 

%fift t gtn ffT fttis gfrsqftfff 1 f «?f t 

frqtfsi I fT ftr^f I flftt ^ ss*^ I 

to ^b 'i\m\\ 

sr*iH—t <lt ^ ^ ?rq#T ft ni I 

JR3 3?Rl I— 



^ ^ W WT^fT 1 

5?. f^!trT^%€T*T »rr^=§^RT ^ g^q-T^^^rsr 
^^TT^JT, a«fT qir 3nf^ ^ ^ 11 

f?r?5i^f ^ncT, ?r¥, «?; ^rwr ^ %rT# % f?rf^ 

11 ffr% # jEfTK d?it 11 

sF^rf^ ^ 1% I ft; ?Fa- 

ftw % tft q;^ fft 1 1 ^3^1 q^ I wr ffff, 

JT? 5ift q;? ?;qft I I ft; ?rft 

?it^; ciTuwt wft ^ wT Iff ffq; 1% qf^cft 11 ^ ^ 
?FEift^ ^ftff q^cffTig^rt ft;ff ftrqff % ff|T ^ I, 

SRffT ?rT% It ffif 1%, ff| ffft«ff qiT 11 ffft f^ ?:f^- 
ffwr^ fff ?r?crft^ ^ fffts ff|! It ^ light (siqrr:^-) 
ftqqq; ft=^ q#tt 1 

ftrfw «F?rft:=f—fff ?Fcrftf q|t ffT— 

35Tt ^!, ff^, 'Tl^ # ft:OT# % ffc 

^ l«n I 

?Rrft^ qrr q? ?rft ff=i5fff ff|f ffffia ftffi siTffT 11 
?m%.?r’£ffTff ^ mft'^ srrft ftuTff ftr’ii ^rr^ffT | 



^T ?rfei55r |?n i fRq?^ 
srrfej? ^ 3PJI |?n I c^r S Jjm'T’T stm ^ t— 
^ S^Wl^ I ^ SIWT^^fir I ^ WTgJTT 

I 5r^^?t i ^ siwr^ 

^ I stiT'itf^^ s'^«ijrij 1 ti«rt ?R!i:l 

#ffciTrr^i. et stwi sR^rc^r^ I | t 
?f?R»rT I 

•••srsT ?r: f^gr s*t^I 

?q«r ^Tri.^TI^^TRft^^T II ^ I ^ 1 1 II 

^ [qsrrt# ^] ^TIRT ^ I SrfWEfi t ttt, SfStT 
I 3?r^ ^Tg sin % =5rT*i g^ir 1 

[j^^] ?ra3 ^T ^c'pfT %m \ 3% f ^tt, qsii ^ m.^ 

^ ^5^ % ’EfT*? 1^5it qjH I sr|t 
m: 11 # ?r« ^r^cf l?rT ( =^|t), ^ w^t-sR^ pn i 

.• ) ftw%'ci*[T, % ?:R»iqf|t‘I # 

WcT *n, ^ ^|t I 

^ tig ?Rif^ ^T ftf ^ g2i>i l?n I 
R, 5I?JJT I 

?i;c; 


?rs 11 

V. ^ ^ %'ci 5!;^ 11 

'i.. ^qT5i ^ 1^ I 

3R ItT S f%qT STMT | I 

?. TTH 0:^5 cRq 11 3Fcil^^ 8 m'Ji ^ ?rp5r: 

JiFfi 11 f?r% ffr?qq ^crr I f% ?nfeq S qif^q ?f?r 5T?f 
^^^^ ^5i: % ^q t ?rf^ ?q?q 11 ?rTf^5q ^ qjg, wt. 

?rP^: qrr ?htt^ 11 q;fT |— 

q>T?q5 ?fo ^1^11 ^f^o ?f<. vRii 
?rqT?i:—HHTJT ^ ^5 I 

Ijf :SBq^ 3?T I 

?qg I ft; gji ^ ?rT»tq ?f^ qqra I Kq % ^rp^q- 

qiqi ftra ^q S t, q 5 ^rrJt q?rT ^rJtqi I 

?rT^ ^ 5EP<j.?| jT^qj qrg ^qr ftoq ?rrqt ^ ftoq 
qrftr: ?rqqTqa^l % ^tpit 11 

q, ?rq: snf^q S qrqr, qjft, ftcr^ ^q fqqig 
q;^% 11 qH[, sgft, ftfq? 4?: ^q qr^:, ?nqt ^ ?rf5q % 
qfq ^1 q:qr 11 

?rg ?r?qT-iftq-: gqir I ^nf^q ^ qiw-gftq- qsi ’jft 
^q 11 m: ?rrfeq qr^-sftq; jft nqr 11 ^ qq 
S3nf^4 s![WT?ftJi-. 1 ?roe.Ri^i?v 11 

qq giRtrriftq ?q?pq qqjq iit 11 qra: qi’%q y.|Ywi^ 

qn I— 

qqB^ fqffq; qftqq:?qrT Tqr^^qTc'q?^ II 

?rq!q:-—^ ^rtq; % q^q 9 qRqigftJT ftqq 11 

q?q q;^ sqr^ 5[rqqq e.RRlH ^ 11 ^To ^ 





I— 

I I ^S* 

5rTWT?^^r^»r<5?irTt sn^umiriJrT 5?i^fsrT% r ^ivi'>^ii 

3r*ik:—^5 ?r?wi;f^iT f^s^r: (=fw?{,gC3g?) ^l' % 

flsqr^ 11 

^CT^TTKi sfiT ^ q|% I, 39% 3n5t ?r% ot 5®q 

^ 5qns«rr I—' 

sflri?^ I TfXirfiTf^ ’TUS'Sf if^: I 

^*1^51:—[^1 ?rT^?!?] itcTT I I [^w]"* ^- 

[^5T] WI55T f%gWT 11 

Y. ^qM I 11^9 SPiRW?g%^ 

qqff% ?«iqj ?rfe5q I, ot spbk *ft 

snf^?q % i5r%T 11 % f%?r ?rq^ 

uTTT qq>2 qRcft I, ?r«qqq' srrit ^irr i 

H. q:qM ^ ft I ?rw: ^ ^ qf^f^ I I ?n5t 
5Ttq; 11 

q5rTq% WT%«T 5F?r— 

aTfwr-qqgjT^n: ^ ??k wr % uqjz ^qi 11 qqT— 

q5TTT%^wqrq?I I qf W srsTT^^l ia?Tt^ 
Mm s^5?m I ^sm ^ngf^sc. l m 

sw^r^i i gf t ^rsn^qr- 

%rTf^g:qqcq5Tt^r]Ll ^ 

, ^ ^ 1 Sf|cr t^f, q^3?q?R %€ I 

'otS klf'ci ^nt I ^ 1q; ?nf^ % mm ^ 

,m ^ ^ qfqrt 

X. qgFH t qftiwT ^qifij I ^o Wo qii?i?t u 



(^ET) I I (=?r^^ 

^T (??; im^-fiftN) ^ ji?^ f%^T i 
feccriTj—?r#^?r ft^rr ’K m ^T ?r»f languished 

11 q| ^4 % fit§fffT 11 <7^1 ^15r*l <lf^cf: ^^t 

11 srt^ ?rrf^52f t 5rf>^: 11 w?i; ?r*i ?{tf^5r- 

f?rT, Ef^Tirgf^ 11 

HTOT ?|^ % ?r4 ^ 9 %?t 11 

JT^T— 

gr??? [srsTT*?^;] ?!?■ ^?r5r: 
sv(^n I 

5r»?'fe[—OT s[3TTqf^ % s^«c[-gq?i i^rr 

qf ?nf^?q l?rt t 

jjq! % qqi i ^ I^tt i 

% q;q J}—=q^: SSTT^iq I?o|8.1 ?oll qq % 1 =q^t 

ijq! qq ^ 11 w<i: fW ^ ^ 11 

W?J5r5[ | qo ffo || 

qrqfijr-^f^q q? [^ ^] ^ «rrf^?q ^ l 

f 3% qf ?qs dfiT 11% qrrftiq 11 

sTT^cq-^Ti^Jir ^ ?imJTt—qi^fe’a l%|f^qrTf^q 
^ qig, 3nq*. ^ qrf^q % q=iqTl?ft fi ^rqr^qr 11' r^qt^r S 
% *ft ?rrq; qsr *tTq qgq 3rfqq> 11 f^ t-^ 

(q;) srqTnwqp?^? R^l^oii 

3^ ?nqt qfl q*4!^qT S I 

q?q q^ qrqqq »n g[qr ^ qq^^q I— 

i:®ftit qtw: qqj \ qq fnaFS, it^fifnn^, ?» 

qr I m r«5!«?! «BT qts sala ?!«* I • 

qq5<n5q|T|i 



(^) f wqf 3 l|q qgri^^qRr l^l'JLl ?lc:|| 

q|% ^nqj in#raq [^qi^r I], 3i|T 

qf^fCRITll 

3^: irnspu ^ |— 

(q) sr?r m wtq: r\^r it'* 

grqffj;—cisr ZJ 5 [|] ^ ^rPT! [tj 1 

vft ?qs qsqq mswj Ri m ^ ?n5t I— 

(q) ^ f q?T 5 qt q?i?^ 

I *5 5 qr qq qqg; ^qr*!. 1 ?rTg 1 

?rqH—^ fii^qq t ^ ?TTf^ ^ ^%qTt, % #r?qq t 
;iRr% 11 q«q S fJi^q qf ?nR?q mv. % 11 
srrfP!! S qftqrq ^ qqqq t— 

(^) qq [«ri%q:] WT srstt qr^qt qr qq qrqq^fq 1 

«rq! erq qfqqrfq 1 vrou 

qrq^q—qi ?nfeq ^qq wiq: % ^rn | ^q-, ^ 

q| qTcf: ?rqq 3?[q ftcTT t | mT. ^ qjq qqq q% qj^cTT 11 

^qqq ^ qq; 3^^ qqsT^ % I— 

(q) qriqt qissr^: i?oRi<i.Rii 
9rq!q—?nq: ft 9r4 (=Qq) 11 

^ qrfqqro qqsrqrq—iM qq^q^t^ft 1 
qrqrt^ ^ qqg q?f 3r%?q ^ qnqr 1 q# | 
^ qq t sfTqj, ?rPq 3rTq:qjT qqr^sq t, qif^qw qfT % 
qqtq 11 qq^ qqrqi %>qft qq q<tw^ 

fti^T liqq^qR— 

tke Eait&’s 4«a»i0 is four times as great as the 

, Sjin’s. Since th^ foeam density of the Earth is 5.5 times that 

t |qqT, 5qqqt q^*r q^ i q^sra «itsii 




?a 

of water, that of the sun (takii^ the density of water as 
unit) is 1.4. Already we are beginning to glimpse the fact 
that the Sun cannot be in a solid state, for its constituent 
materials are on the average much less dense, than those 
solid materials of which the Earth is composed.^ 

451 TO' ^ I =gT?; ?rf^ 11 

^ 4 ; % Wtw ^ srrc:, efl 4;T tv 

fk 'FT K.-i, I I fe?! m 5I5HT life STT W 11% 
^ ^ ft ^'FdT I sig?sr 

«rs5i 3^ 11 

'If 3?; f^tScTT I— 

the Sun’s mean density, which is only one quarter of 
the Earth’s, and since the time of Saccbi and Lockyear it 
has been realised and repeatedly confirmed that the sun is 
a wholly gaseous globe. ® 

qf ^rg^RT Mr qq: qfqr gg ql fsrr I 

f% ^jfqqr q:? JTtvn 11 

q? qqr t, S qrr%i 

ql^tq ^ q^ 11 qr^qtq wim , % q:q it f« q?q ^ 
m qjq^ «l I ^ mq: % 3,4 qst srq^qr^ ^ 5t i 

qqrq qrqqr qqrq sfqfq -pr I, fqt% qif^q #qr ^ 
^ q % 5 ^ % m: ^■q^T qq?qg^^ % qq^q qq =^qT 
Wq I 1 

35,15? a.\s qfTqTp, qrif^q^ % qqiqi % qqrq w 
?qfq ftitm qqr 11 qqgqr^i^q ^T qqTqqrPq:, qqtf 
q?r % qwTOgq% % q;T?;qr 11 ^ivr qji ft ^q % 

. ' j . ) 

I. Abehi, The Sttni p, 40. 

X* tbid, p. ^4^*^ 





8 I, 5Tff I. 

^cir—sr?r?^ ifq^l ^ «r 411 sMl 

% s«i^ ^ il cT> ^ ^ ’lyy 

^nvin 3-^ 3»T ^T SrqsTT 33% «%?T 5=^?rTf%^ ^ I 

^K if*!^ ^ 35 % <?# I JTf2[53 % 

nm % 53t *ft, mi 33% 3^5 grt^ 5353 11 35 % 

33 2ft#3S«T gT5?5T g^y 3WIT33T ^'y 3^ I I 5y%5 ^ 
giT giT^JlI giT 3 3T33T ^ | I %«? ^T 3f 3t3 9r?3 

35 ^ g33T qtnT l qsjqij^^ % 5T3% % 

^ Electrons % negative positive 33T3 3331 % «n 
33% I I negative srw qWTl g^y^C positive 'KJTT^ 11 
g|!»%^q5T3f3 3T3t— 

Tf^4^cfTq;^|?HsoRll 

9r«n3.—[?rP3:] 33 [I] ^ grrq: «rt | 

3?I3: wm: % ?r%q> q^Sf negative | gfy^ ^4 % 

grfi‘3 qiT q:q> ^ positive I I 

q333;^ 3T3% % ^y energy matter sgi mi 

^3y % q^ qJT q?!ff3 333! % ^331 | | energy (#14) ^ 
q533T3 1 13fT3R3, ?nf;3q3, gro % 315 % 
jjtjj.^q % f%*3 ^#q33 «n3 ^ ql»31— 

3# =3 iTt^ *3 %grm3T 335 ll^H 

gr»%3t— 3 ^, rfy^, ^3 %t grifit 3Tg % 5 ^ 

I I't |l etteiC^y radiation % qrr^ | I qqrr^C 

3T33 % t3i-3S 3Tg % qv? t 39137 t, 3%t SWT^ 3?f- 

qsT 3r9r 41 qrg % 5313 % 33 1 1 ?3 3?3 i 3T% 

f55T radiation (j%^) % ^ri?3I qJt 313 qjqifq 3^33 3^ I 
31333 % 3K :3ff I I WdS 3y%q % ^T3 gri^q^t I 33 





matter #m^TT, ^ ^ ^ stTJT ^ I 

3 Fft^ WI 5 JTRT ^ energy mj jfjfJ ^^TT I .^5ia: energy 
^33^ ^T JWTW^r I, tr«IT energy matter ^ ftpq' 
q2[T«I I I ^ ^ potential energy 

stT 1, ?Tt?: lIi5T^?«tT ^ ^ ft kinetic energy % ^ iRiZ 

?r 31T^ t I 

<15 So ^Y q^ 3rP^: ft %*JT 

11 q| ?rfcift^5«T qrw^ % qt^iT ^ SRTfsr g?n 11 
qr^ ft qqr ql^qlir mo:, ^ 1% w^t, 

?nq?qq; 11 qrqq; srf^fr: m^\ % I;, ?rat 

fit I— 

^TSt ^T 5R^: I ^<> 31° ^Ul^Rll 
«nRt i Rmi: I q;f^5i^o tsRii 
?rrq: ^ srfjRtqrqq; [|q;] i 

IRrft arrft s® |R 9sr^^:-^qjR? 5 ^T?!i-qTar 

3 % 11 cR?*T ?^ft % sft^ f%^T 

^§ft^ qtR I— 

^ g^q:fSfT?3 ^ ?»j 5 r: lUK 

«TS; f^fwiRll 

^rf%5?TT5;qcT?rT^ sfi^: fft^qwt WTjq;: I 

9r*i!5.—g^ft ^TT^n ?rfJ?T: srqftift 1 1 

tq*;i\9-&ii !t srWft 1 q? f^ftrsi irsl i 

qqtm|—fqq«sq| ?Thc»q!T 5 T 
w«WT wq-Rficf wqwT q qqtnnr q^lf i «r4 
n^Hhc 11 



m^^'} (gi'R’#^) 

m ^4 ^ ^'311 q^HTJT wn]^ tn^sr ?rp5Tt ?r^ 

SfTWT |1 SIIS’C 9rf5^! 11 ^ ^ [^4] wnsfr S W 

[sp 4] ^f»*r I, [^l] 3wiT-?:%i [cTsrr] ?r«f^a*PTRisi; 11 
^T I w ®rf^! 

t I ?r3*T^ sfcTTST I f% ^T? ^rf^ff: cl^cr ?PI^ 

tf4|n^'^ 11 5rf«TJ 11 s;f%: 

^ gw'W 11 ^T?=g41 h ^ ^•. ?rf55T ^ 

11 m !T| Titifk «JiT5T 4 i«t 11 «rf^5 

^ ^ 4!% 3?q«f |, t wm 

^ 5jT?ft I, 9r*i^ ?rT^^ I, ^ 

f%=gTK 4t»f I ] 1^: enwp I I ^ 

^ 4t*T % mm mi 

itcTT I I 

sri^:—^f^s3r^ h^ctt ^ I— 

»r^ ^ gj%: i tjw ^5T?rs sri?T5n l 

SHT^^RTTr 5rT%q-?^3r: jr?i=5gjf?r wm 
Sr4JcI.—^1 ?rTf^ 3f%: [I] I ^51 ^T 

mm [I] I # % %!?, % %cr I m. m [^^P^tO 

%-flpi^ taT 11 

gf^r *eT ^ I r 51^ fTS* ^ cm 

'1^ t'f 

grsT41r-^«i; ^ I— 

I IT R^TTi 

t—wfijtimnT go nr;^? r 

qo ip: *n:i|wf??rT vi qqt^ i 







qWRT SfR: I 

^ ?r'T: srif^^^l ?IT ?l^T- 

5irf%wi, I'^i'^ii 

?r«i!?i^—?rf>5T; t ft ^'t? ^ ^ “^ifT i 
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It has heed said that the Sun’s atmosphere consists 
largely of hydrogen. As a working hypothesisj we shall 
take this to hold good also for the interior. Now we know 
that the mean density of solar matter is I. 41 g. per c. c. or 
nearly one-and-a-half times that of water. If hydrogen of 
this density were to behave like a gas, then the elementary 
gBa 49 W regtnres that, fora pressure equal to the average 
c^eiilated abote, the temperature must be about 3 million 
degrees. Under these conditions the hydrogen would be 
practically completely ionized and the value given for the 
temperature takes account of this. 
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f%qT I 1 3iT^T I— 

Atomic collisions. So far we h^ve only considered transit¬ 
ions produced by or producing radiation. The only other 
way they could be caused is by the direct action of matter 
upon the system performing the transitions. In a gas, the 
atoms, ions, and any other particles present are always in a 
state of thermal agitation as a result of which they are conti¬ 
nually colliding with each other. The collisions are the 
only direct interaction with other matter experienced by 
the particles.’^ 

ft€ ft ftzu ?r*i^T ^ cfTqggj 

^11 ft ^ift 11 ft Q;q> 

11 • 

% % 3 : agitation spr SRfttT 11 

Two Zoaxes of the Sun 

The Sun consists of two tones: (a) the central core 
which is in rancffch'a; equilibrium, which contains abput 12 
per cent of the total mass, and within which effectively all the 
energy-generation takes place. The central temperature is 
about 20 million degrees and the central density is between 
5 o and 100 times the mean density of the whole Sun : (b) 
the remainder of the interior forming a region in radiative 
equUibriuih. The two regions merge into one another, but 
the trandtion takes place in a relatively thin layer.® 

1, W. H. Me. CREA, Physics of the Sun and Stars, p. 43; 

London, 1950. 

2. ibid. p. lOf, 
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One set of estimates puts the hydrogen content at about 
8o per cent, by numbers of atoms, the helium at about 20 per 
cent, and the heavier elements at about i per cent. Another 
puts the hydrogen at nearly 100 per cent, the helium at 
about 1 per cent, and the heavier elements at something 
very much less than 1 per cent.^ 
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I. ibid, p. 105. 
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fftfftg: %. 

I 

fftfft^:'' 


%. grq.'Rft 1?^—V? II 




I 

^9. g.. ?o. U.g'Cf’^t 

W. WRTS^I !RS^ STfWI 

^ ^ ^ HT^?: I 1 ^ wg: «r^: 9rf^ STi%S 11 

q^;^ qf?J S ?ITf^53T ^ W^IT Trt 1 1 qqr—r 

(^) 3^^iT i ^ivwuc; n 

w*i!g;—g'g; I ^ 

?0 O X ? 0 ioo^ I ^ SfT^T ^ 

^qf^fsi^ aifnir ^ ^ I— 

(^) |g ^T^ER?T ^^5 I i U^\'i 11 
?rq|g:—?iisf?T?=qq ^ ?rTf^?q qjt if^qqT [|] t 
TTiTTiKa ^rrfjciqq ^ % =qq?qiT^ % q’gV 8 qifi I— 

(q) q:fqTref?5r5 ii 

wf^:—iqf^ ^rqr % fl qrf’q: *ft 

f?rT t— 

^ET^^lT'f I qif'F^^r ^o qcilv 11 qqj 5go ?lc:o|?^ll 

| f% ?[f?qqt % fci^ ^ 

^ ^ qi? I qfgq; ^ Jrq qwTi;^ % ^ 

?q?;q qssc^ % qrrw fz; 11 % ^f^qt % 

^S »?t 5Rq% I P 

qii^qq i1qt I qjM ^ ss^^rt 1% q^, fqfeiT 

3Tt?: ?r#fi5qiqT 5T^T e«T? ^ ?q?r%g^ ?i#qrr 

ggiq grg 1 1 

?. g^q? qnc>—gw> ?Rqfq5g^qq i 5H q?si qin qr qtfqBsw 
? 01 ? ^ mi qgjr |—©sqtfq gi wtqgfg: i 


SETfS % iffcr^, ??*rrir 

a??T l^THir $ ?»? 5?(|if % 

ftvi? 115T»rr— 

?rw 

CTT^T =^g*!?lWT JTJ^ 

iiT^R^ ^TfWJTIt^WT I’ , 
«ngT stwst; IJiwIi 

|?i?tg:iijf?jr^'' ?rT»?i' 5KJT sciw^rist isrt i 

S^3n ?T8?IR‘^’‘ WIITT?'*? ** 11 RRi I 

'^S=5T?9I ?tT?Tg: ^r^T f^T^JTWg'* nWESRt; | 

ITT^ f%25^ig?^srT l|5<S.|| 

gfcTT ?r^T: ^^fcTT ^iT^^flT: ||p| 

p- % f?rfq’%i%cr q%TJT 1^— 

\* <^4 ^i55r w?: qJt 11 ^ 

: 5 ?lcrr I i fff % wg ^ wif?ft^ 

sM q^ ^ ?nf^ ^ wT^T ^ I) 

5 ;. !■ v<»o f^Jflq: 1 ,1 ^ Iff %5I- 

;j(i^ % ^th fJra 11 ^ fri^qf ?r«r^ ifl! 

I, fTiT wqt-uTqj % sr«?qiT % #crr 1 1 

. ........ — » 

t. ^o—w>a-5tifc)[rro I 
;t. WfsfT I 

\. 9m—9mm5#9 9g!Tma9f 1 

—iP99m#9 fl^iT59:%a9is^a?Tmrm 1 
V. 9T9—f|*mT|T59 I 9eCT—f?*ft^99t59 I 
%. 9T9—^f«irW9 I 1^0-^99159 I 

%. lip«>Sr^im59 I *I??l-r-19imi59 I 
V9. ITO—I 5 . IT^, 9f^r—«|!f959*r I 



flo ^ ^ cl«q m ^5^ ^ 3^^ I I ^'— 

ifsifts I ^^S53Jes«lT^f^ I ^ ?# 

?r*rK—^ ^ % ^3T?rr 11 

h ^'9 % ^ 'nyr^cR 11 ?5T^ trr<r-?ftw 

qgft I, cimft ^ 3|T^ % ^ t I 

«rf ^tfs t f% 5T«n*T ^tth 11 

% «P«IT: ?o %% 3T«^*. ?rWM^ If 

^T ^cff I, qf| STRfTT =^f|li; I 

V. ^ ffer^srr 3Tf%*rf snj^i 310 11 % 

?rr'f; aiT 

SI??I ITTT: I 

(SB)^^ ^ 3 V^wi stjj^it «rfw 

I ?1HRII 

?r«itcj;—^ I ], [ ?TTn<^ 

mi: ^qr ] qf^cfT ^^ct 11 

(^) ^5=3: 5Ko ?Rll?e.|l 

mi: % ^ ^ ^ ^qcfr 11 

(n) qsTT gqqj! *iFTq.i ^po ?i?^vr?1I 

gr*iki^—fiw [ ?iTfeq ^ ms^ % m^crsq 

?f!fr [ M l I ] 

(^r) si«r 3T ^tttj i q3[?3*i,l 

Wo gjo ^R^ll 

^rqfq:—qf ?j?f mi: I, 3rw I, mi^ 1 1 

% ^-^sRiT ^ ^ qw wRf vm t—' 
WWT ^?IT RTIRW I 'smwi 







«rTf^ 5 ^T Rln. 

% iSrr^qST HTjf ce [^4] 

^ feu; I 

3i«rfT to mo % qm^ij % ?o q?: 

%a 1% I, ft> q>T 3 rr«iq 11 ceq>T qrr^ 

Mq 11 ^w-flTqr t ^ 5^1 11 qf 

f^q pr qrq ^q?q ?naq t ft^rcrr ^icn 11 i^l^cr arSfqr 
t— 

?r 5 t 5 i«# 5 r I 5 j fqwN 1 1:^ 

^c?r^q I ^ 

?r*rh:— 5 T^ ^q 11 ?t 11 ?q ft 
m 11 

ftq qqrrT % gjqt srtq; qqpq t^q 
l?qq 5 tq wq q?qi m I, %€\ q^T?; ^ % 

flrrqt mq;^ ^q *ft snjqqq 11 qrqt lai^t 'qisr 

^ IJ 

qq S qrrq; % q^qr^a^ ^ gjW q>T qrqrjq 11 ifs-q^q-T 
JTTftqr ^ srqqT qjq qi^ I, ?q t qrq ?rq?q 

q?qi wT: 11 cq fqqq qsr qr^qqq ?rqt ^ 1 

f^sq ?rqq ftqq q^ qqsT^r qT% qiT^TW, 
qq ?ro q1t SHcl |— 

qrf^^qT i 

gqq '^qpT?inwi^T?^^ fqg»q fqfefq ii ii 

q^T^^TffqrqiT: i 
tq vrrfq qg'^RT ii «o ii 
qt?Tt s^rqw q; I 

qg-. qftq d ^ qTgtqqf w?:: li «? ii 

K. fqqj s^qj. 2® '<? q^ q^qq» 


fff w Sfrr^ ^ swvft nrf mm f 

?cRT m I f% qff ^ig-nTjf ^ttj! ¥r 11 fg% ww 

mm feif (fH,^ 3^) (‘^«st) # 5rT%.|. i % 

?rr^w JTWT ^ at?r ?r?T sRi^l m srf f^gr i w ns 

n4 ^ uj^Rn niiT nrn I ^ 

n^T nm 11 'tRw? ns % ^ srm Iist 

11 '?R®ri ns f^sq ?n3ci 11 

pr io Kc^% n ?fi| 1 % I Rs niRw ^ ns, w^t 
nP«T: ^T en^?r 11 nsci: ^ ^ wniW 

,f^Rr:l}, 

^ «riit %'*g^nr ^ oo ^ ; 11 ta 

ft f^^^iT?ii:, ff^rn^T 'wt?: ns 11 q# 

<m IT sri I# ^ Rjr-?n?T 11 s# 

i ^ ^RsniT sscH 11 ^ I, ^ sa Rji-?n5T itst 

n?wr nn ^BTin nRo: l ??r nnn 8 gs ^ 

S^ nsin R'lrft nq^T%?s n?Tn ^li cw 
*s^n 11 ns f^nsT^r: ^ n4 t, % n^'l I 
qjs % *ft ?js ^ f^-^niT % n nrr 'asn 11 

faf^sr ?l?^vR flpsi ?r% 

HRs 11 qT?^ % ns^n f« nst qrr nn^ ^InK- 
qn¥ 11 s€^T qrs 11 

fesfiRr ?tini ?r^g: ir 

i^t4' w n?ffs ?r41— 
f^lRr ^ni^l ’' ^!Kg*. I ^ ^ct 

|Rf I te) ^<1^^ll 

grqfa:— ^ [ an 3 

t agings, ?ttrnqna'a^?i?ii 


[ I ] 1 

cftJT f ^ I I 

^ ^ lufri 1 srw?: if^ 

itcIT I, ^ ?t ?t |lR?r ^ 11 

^ ^ I, <mw\ alff ^ifw f^-?F ■ J7^.R '^'t ly 

f5r IS# w ?rs^«|JT stfipsir ^ l ^ • 

W!g^—-^ 553^ #5T 11 3?^ % WT# ?rf^ 

#cf I I 

^ ^Ti-?(4rrT S tj;^ 1S*^T ^ I, ^ '^?5 % 

ir% srwT 11 

^ i::?qT f%^ 3 T 1 1 ^!!n ?:f^# ft 

# %fwr f|rr>iH'^5TT I, # I# I, sf\^ SIS^T 11 

5 W;, #8«JT{ ^IT11 ^ TrsT??!'!; # « 3 ?Tfr 

^ #»2T I 1 ?!T# % 'ITS ?r' 7 JTT ?rsif%#^ 11 

?rai ^ ^iTfi# % %!2: trrs 11 

tR i^ci^sf |Rt^ 'iT?r ?r# €Tii# !T^ 11 1^=3 ^^'I’T ^ 

f^%cr qjs % ?r3€T?: #b?it ^ns ^w, ii#3 #aT t~ 

#«2rT ^T sq:3T ^T#' ^T?nTf3 I 

—Ij f|t|-^^?rT ^^TRT =«[f5T: ?nst '^T?}! I I is 
JF5[ )7m I— 

qT^q^5[T: qarsfv ststtH I ?'?l?oq;ll 
^sifct—^iq: ^>=^^27 [ 5 IT?T qr MEtT# :]*# 
q?# r#EET ft5qT I 

srs; |o mo S q-|T I— 

.'m^in'T: ?l'9l^l^ll 

^ wrqt qrr =^^31: qf?q# %’frsmw 





5t?TT I 

qtciT^n:—^ ^'St: tftguiT: srsi^rr % \ 

ft^ITflT: TTJ ^ I, ^ fjrat?! ^ | % SETsrI ^ 
^ mm % *it i 

?^57t % q*rT4 50n-fr % f^o; ^ 

% ^ % ^51 q|Jt I ?Ttft srain?T fq?rT!T ^ 

1^ ^t?tt 11 

^TflTKlcfiTT 

'm ?ftcr ( cold waves ) 1 1 

35 rw ^ #51 ^ K^t , ?T 11 

CR ^1 srn 9n 11 % 

'SI#! # ^T ^-311 sj^ftcr ^5n 11 ^ ^#- 

#59# f^^ctT I— 

Not many thousands of years ago, we are taught, great 
areas of Europe and of North America were covered with 
glaciers. Perpetual ice lay not only on the slopes of high 
mountains, but loaded itself in heavy masses upon conti¬ 
nents even in moderate latitudes.^ 

Traces have been found of five or sk consecutive dis¬ 
placements of the ice sheet during the Ice Age, or of five or 

sk glacial periods. ^ Neither the cause of the ice ages 

nor the cause of the retreat of the icy desert is known; the 
time of these retreats is also a matter of speculation.^ 

■^y did the glacial sheet, in the southern hemisphere, 
move from the tropical regions of Africa toward the south 
polar region and not in the opposite direction, and similar- 
ly, why, in the northern hemisphere, did the ice move in 
r. Worlds in Collision, p. 33 , 





India from the equator toward the Himalaya mountains 
and the higher latitudes 

^ JjjT % ^rT«i 

5ErT^ WcTT I I ^ I 1 

I ft; ^T3 3° ?rsik^ 

sriq: q^;trr^?Tt q;T ?WT*rrftq; pr 11 '*1^-^^ 

qwTi|[?Tt !• ?n»^5T wr ^35 il^rr I, citft ^ 

qwnpr^ % stu wrq ^^friftiq; ^riT 1 1 ft^rr m 

q;T srftcr? 5 r sifkr-rf^Jil ^ niqi frr 

I 

;^q>qr ^rl-5t<5n1' % €!«[ sftfTR; ( mist, fog) 

qn *ft 11 q? 3iq?^ itgi I, ft^q ^ 

srarrti? 3^Tt[i ^ ftf^nT %— 

q#Bq) I 

§w^ g ftre: ?T?ira[f3^lr uv 5.11 

mst qfrq^ ?tw 5U?t tnfOTTsmt i 
litsgy q'^-fuiq>i«iuh'g<i^ UXou 

ftaqi^a^ git qwrt fw ftsrm^ \ 

gRFin ftnisIT u K? U 

tjftfTc 5farg3=^?rt fftfR 5ftr ^ 1 

50 ^o, no \ 

9r*^—ftiOT# % us; |i??cr ^ [ % ] scfta [ iwr^ ] 

% 3 tCFr tl% 11 ^ 5 't sqr^-ifir q;^:^ 11 i«rR-ift qrr 
?rrq 5 T 5 cr-uirr qi s;?! 11 ^ ^? 15 r 

^ % qWT^ 1 1 

fg uT^rr ^ grrq; qi qmq ^qq^r ttciT 11 
I. Ibidjp. 35. 



?r.f^ ^ ^ 1 ,3^fT 

?n^«ci ¥ft % |?rT 1 

TI5T«T^:?rj ^Tf^^rq^j So i cf«g ST i?%s I— 
siTf^^ ^if'T^ #igj | 

? 8 Tlfq^ HW sss: ?^^TlUt ll ' 

STS^' SWT: I 

spref ww ^ i 

^ iNrf^ 11 Vo II 

w*?k —^ «[^?T5r % sT^Tii s'tg «?k 3W 
^ g?T #f ?IT 11 

., % .irpi'T? ,5^: iwf .^. .!^Bi#fpr; W11 

friipi'Sfo ■S'.sfr. l^ , ■, 

tRST^ SST§'‘5aT^??rWqf% l?oHs|’i,|| 

^T 3 ?r: snfeq % ciiq ^ sijg % sgjaTT ^ 11 

s^ TCf ^oo sqf^r^srr i ft t^TJTT sfJir 
ft ft^ ST gTWs:S I I i:?r ft^ % SITS ft g«Ilf3T 35q?JT STfft 

11 ft ilf s^rr mm ’ serai 11 g? % s?5:t: ^ ^ 
qin I, gfti 3TTII ft e^rsT 11 ft?: % sfts nfftt ft gg 
^s ST sfa ?qg qjiffr 1 1 e?t s«i5rr fti sift 
I 1 ftSfS I, liTST fftST^ ft sit # I 

iTIf :T-ft' Tfftnqj HT^: SITcfi | I 

»TI^ STTRTRI; I e.ie.'sIH II 

( fftss ?VKVL ) 

s^rlgl:—:^1 tt (T%i=Tf) stjwt srdl 

[ sTfeq ^ sTfti I ] l 

?. i^rft ITO Tii 11 II ^Tgp ®BTsr 

tfftasf 11 ft#, W3Ha <smx, 30 wk n»l asa i 




Rr? 

qff ifse, ^r^igT 

% f^=ErT^-2TtKTt I 

if^iq't q?: ft# WT^'l I# # qiT qT5R ^511 

I, fST # SIRS qsT qra;T ^cii 11”* 

?nl (heat) ^ ;frT^ irff^TT ^ ^5T 11 ^ % 

fltR # # aBfT I— 

m ifT^ 5Rm: I ?invi^ ii 

5r»TN:—5fff ^TttT =^5T# grqft 

[ deft 131 3Rf3t ^ RT^q; qsf^rr I— 

^isfq q:!tTr^ iri’q- i 5 ^ 1^11 

?r«l!5i:—?IT5ft d ITR: ^Tcft | 

3JT^, 5ip%5? {\cX ^WelT q!T ^eK I 1 3?r% 

Uf5f ^ I I 

?TtflTel^t 31#5lfir: |f| 

] I »ft?rr [ ## tm: ] # 

?f5rr# t, ?rfTq>Td % I- 

f^r RR # ^fimm: ^fT I, d wfqsr 
«Rtr 11 sfn d^ft #t ^erq5qd «# 1 1 ??t jft #q4t # ?r#q5 
<tT d^ t \ f^feo; TfRq # rtr ?1c?jlr ^ 
m «r4 ^ftJrrwT: f^qr 1 1 

Ri° ^ ’itR ^ ’sq^R-nft ?rTq;'j^% % r^rt % 
t 15 I fie.Ri?^ii 

t. iw# srqrm f \ w§ M ?rd 

aimi I #5 5i^d 5*5f w id 11 Rt^qi ?tni ?# ^rrt 
# jirfNrt # feqtm 11 5gi»fq?tjnd^ f| wirftsr 1 

V9RYU »!fiwa qrifR q# q?\aiU h fisd 

asfm # fq?n»!5 1 





^ HR: I I 

Ct^ ^«T^T m^:—’TR: JTTJr; ^ 

ejif %—5^=55E(^ I f^T^ m, ?nf^ 
# jft I I cI*IT flflc^Tflr wi tft I— 

in^ sfT «rTf^5«JT: I ^0 aio vRoii 

srrfeqT; ^rr??^ jtt^: 11 ciqi jtt^pjt 
vRo % ?r 3 ?nrR: nr^r: ^ ^ JTtsri: 

I 

STTf???! ^ «R?TT s%:—^5iq»I miRI ^ %^aT |— 

^ Wlf^s^T if«! I e.RRl?v|| 

!?rq!g;~qi «rrfcq ?rw #5 t: t \ 

sala ^ I, SRirr % in ft<ift |, fs? 

?r«iqT ?Rfrr ^q «nn!i 11 q| ^ ^q qrrq: q5t 

mm % I l ^'t i«5 ?o\9 q^ flcq^j]- I 

m^5qR2i—% ?r5HH ^ m^- 

^«?^q q5T qr^qqj 11 ^ ?nf ?Tsf ^ qr=^ 11 3rTf^5q 

S ^ ?n3ci iTiq t, 5?r% ft 3r?qT qsi I I 

^1%?? ?j|p-~974t 15 is?q % Jwiqr % »nq; «Rt 

%W I I ^rrq ^ sqisw to iTo t fj?5r^ I I 
^ f 5T 'SrT^?^??f i??lTr!T 5 5T «?fr??T 3^»TT% I 

^ ^ I?q 5qqTl3^ I rtT§ Rl mi I 

9rq!g:-tt ft?=5rq fl ^ 3nf^*r q;! ^^jrqi [ fj, *1 ^ 
f5r^=qq Jsw [ t ] 1 fl«q t ^ qf «nq: % I 
3:?ff t qr^qr (tfqst) ^ ?3nq«q [ I ] p 
q:ft?r-qR?iF—qit qjqr ?rf^ q«^t^ 11 
^ t— 

t qiO sf*»w!» sq ?<> U’l fqmi qm 11 


^IHl'sIt 

?r*t!3—^IT ^4, ^?r siTSTai 11 

iraT%?I I I 

in?5T I, ^ ?:f^n ^ siTcft 11 

I, sr^^ I ?Tt^ 35T^t ^JTT^ tft I I 

^ ^ ^T I \ 

sm??; ^ mt^T srert^w?!: qftf^-?:f|ci msTJn s'tq: Jri'f l 

—f?r ffw ^ 4 11 fffifiT ftR? 

qrr iq^qr-qtiw I I ft5?f ^qiH, ^1 % 5qs it>n | 

qjT ?q&\q;^^ir f%?JT%f^cf qqsT^ % itciT | l 


ffl?r^?rT=sreaT f|?r?r4jTT==^ 

Voo ^00 

i r ^1 ^1 I J ' I Tf 

=^i^THT«qT ?n^57T i^^T Ji«Tr ^ar §Tf^: 

?j4H5kT=gq5rT 

^ 0 o 


’frrw: fg^3: 

4 « 5 T 11 *?*tT— 

5r 1?^ [ «[Tf^5^: ] I 

I ^ I ?oRlv|?ll 




n i r.i ■ . ■ ■ 

sr»lk—Wl’?! ?0? iJiT I i !5W^ ^%I*TT 

?00 ir^H [ I ] I?• ?^f I ^ rrqcTT I I 

? O o ?T f%*lTiT 41 5TT^^ I I 
^FTTfl qq-R 

TO 6rs qgs I i w^ 4 ffs ^ 

q| t r lo ?is.lv-y. 4 

f%?)(!=??§;^; ?nfa[ frifr 1 1 ^ 

% ^T^?ir % 4\ 5ffT«rfq 11 S® ?v*{ q^ 

t ^ nCrqqf*. q«3ctw I I 5r WR 

sR55^l % TO ?r®R wItoI 11 f4t%£? in?T»imj 

q4^ I— • 

J^fN'T'Tt 2{«rT 3^3? «r«TT Jrd’q-q: I 
^TO^RT 5srsTT qsiT^^T 
?nqk—TO 4 j?4to: §^3 to % =^^4! 11 
fq sh'?: HTW: qsT #*q 11 gqqq; 

4 i ^fro^TT fl^f^qi: I I 

??5: qft «Tcr ^f^TOT qsil |, 1 % to ^ 
4 €Tcr ^j^rr^ri 11 f?l hitto: to 4t q;?T 11 
^1 qf^T nr? Jit 11 ciT% alt q5t 3?qf^ ft «ft I 
ms s^M -io Its. % 'T?m^ ^ ^ ^ it % Rq 

, tl^ J?l-4tfiraf 11 

^’^Tt g? r: ^TR q;^?T^t 'i^lwii 

?. TO ;jo sio % TORT a<nf^ '«3fei«ri^'— 

^T TO H'TOfiRf'qwrRfatCTO ' **E® ?l?oXt5. 4t 
S^a wq?a| TO?r tstop; «tt 5| i 

qm wsa af—p«?i nn^ifia ^wwt, 11 


^>5KT # 

Jit I, 3frS % 5ST: eicT [I, #] att ^'t 11 

^ i:%iJrT ^ I, qf sriit i 

^ ?rTrr ^SS % JTTJl I 11 

?• iS^: 

JT>s^ l »to^ 

V?. W?«T^T (=fl:?^5Jl=gT,* ^ffqsi)* 

ic. ^'Tg:§: ( = ?fq?g:, ^5fq*r) 

( = ?rqWs:, ?r 5 fqq)^ I 

vs. ^iq'JCTE^ 

nrq: f JT ?i5r qsT g?%<5( ?!?# ^ fji^fiT 11 ait- 

% ?ranq ^ | 

f5T ?rra S % ^JT Bt ffeB-^BT, fiBBBBT 

?. BHBT aRT>—So Bo l^lVl^n ^fqcSB Bo T^^|i;ll Bo ?fo 
^151 ?oU 5To Bio —II B^IT'IB g'tWjr, iJIB BIB 

fB5BJ!BBU BIB ^"V BBB BfiB: ^ | I B^IT"* 

gniir, ^BBio 

BBBTBft, BBiPtB'fB5BWIBl:, Bo Bio |\S|| BB; 

?^IH% q^C 5IBqB BI?|:^l?-!IBt BT BlfBJBt fB^aBBi: I 
B^BIBB ?l?o>f|5. ^X fB^BBT |-8BB5I*qt SBircBBBB; 
BTBIjruiBT qfSB: I 

V. ^IBBB ql^ltRo BBNf:,BBT STBBB ?IHI BBfqg: | 
B fBWr BB I I BBB ?BIB % BBfiBgBB BIT ffe % 
BIB BI:B?B I I 



t, siHin =^Tf|i?i 

^Ti?rafrT JUir ^ 11 
=:A, WTf?c5T ^T ^fW^?r Kf^5T2Tt 
If^^ ft ^ ^ ^ ii^Tq' ^ 

SITcft I I fJT% ft 3To ft ^|T I — 

^ K ^T t??! snf^: I 

^ f%IlT?^S%i:5r: I’ilH^II 

!# fft:?=gR ^ ft ^TTfeJT i^t 3“5r?: (sr*<^T 

^ ^fftWT, ft mfeqii [I] I s-fw ft SfflR^r: [I] I 
^Tf^T'.—?^ft ft srifegi; ?;f?Jizif tit?: 11 tit% 
?i «ni%i»T*-1 ft;® wr® if® str® ft srrfftsTrrs W ^1 
n? I— 

?l srT%?T: I ^^l.mvil 

3 r»Tk—srife^T [ I ] I' 

??r^=iTr% IT? jftTifefei ftse i^iit 

=iTf|'3:— 

ft- d?ft W ftr ?T ?i4?? Tcf?:?? I 

ft ??Tfe ft^?: I?: II iTi: 

Htr Tfftnftt ft I I 

?rTfft: ft i^f qsft ?r«5?q? ^fTir.t i 

?r%i ?rP?: 11 «rff ?t 

?s^ sfftl:,ft:® ^T® ^I^VII SrfftJTTJT 

ftt»q I I ^qT 5lft Cf ?ff«T: (lTfl?l) q^JT!^ TfcTT I | 

qfft I if ft { hydrogen ) % % ??IT? ^iff | 

1. f are thcacr- 

P®hp‘ 

q, a«»T ft® ft® qfi ? I 



Rrat I ?ro ^l?RR=;|| ^ ft ithh- 

•jftlT 4t 11 

f^?lf?i ^ffiT^^r:— ft ?rT%?;5r ft\?r | | 5u>iq:T«q 

?l=;ois. q^r %^3aT I-— 

15?T?21Tfft¥IT5jft^T 1 

SRT % ?:q 3^’ niqi?, fta: iqt n-?!, ara?u ft 
•fft5r|r 11 

?0. ife^fft:—f?T% JTTn^ 

5cf^n I I q?: ^?iqn aisnsr I-- 

K WT sq^t gsrr 

"fft-wfft 1 ?VRR|^?|| 

?r*n3—3?f f^?=srir 5 ttti [|], f^g% 

sET^T ?:5T irsTT# # qi^ciT 11 

to' ?f%T ft ftt ^f^JT ^T I I 

m ^T ^gsrt^T ifewffl: I f[2[T 1?^ ifi^TRJTI^fl I 

=lM?o|l 

?rq^a;j-q|\ ^:?=gq sftiqfHlftt ^ ffs^fft: [ I ] I 3?fft 
■?t f ^ fft^TcTT I I f^rft ^cIT I f% JIf ifl- 

^^JTT ft ft q;^ 11 

? ?. ?rf>f^qT:—?TTrr ftt gq ^ | | to fto 

■ft %3T I— 

I I ^IVKII 

srq'fci;—?iTfeq 4 fft?=qq [I], [^^t] ftq 

^ • 

?. Wflft m Wlfq?q f?5:, lifqq: sifttW: | fto fto ^RoR^il 
qf i % »\sq 3^ S6T qjqq I I 


1 ? ?o q?: I f% ^ ^ q:q> t > 

qsT ifa % ?rT«i 11 ?rcr: ^ ?;f^q!!iT ^ ifsg^frr 

irai t % 11 

?^. §5 =^:—1 3q5Er4 <tfcci ?r«f qrt qjT qf 
qqqT, qfWW'cT ^q 11 ?rqq%3i v!?l? %?t -sttw: 

sfit 5qT??qT ft ?1« ft qi?^ fe^qr I— 

I ^qt=q^Tfl 1 

% wftq; 3 # ft ft crq; ft=qq-^qq jpi 4t 11 3 ^% 
qrRrqrq ft ^ sq=q: 1 1 f^Cf ^f^qt % 

qiT^qi ft ft ^ffqqq 1 1 fftt %q: qrqqq wt t— 

3rq^?^—ft ^q; qftqq qT% 11 

^^qrr —ft ^flf^qq") ^qi ?rqwqq^ 11 

55=? fttfft:—fq ^;fftqqi €t qf q^f^a ?rPq: % q>T?:qi I f 
srf’q: i;q qt qtfft: 11 fttq ^rf’qqi ft ft f%q srf»qt 
% qq?:qr qi I, qf ?rftt ^^asq 1 1 qigq q?q ^far I— 
qT?ft wjft’ r?5qqTTq?qf?q qf^?rf5T; i 
?rq?a:-—qt ftft I ?r»ft ^ ft ^tf^aqi t, ft fift qr^l 
qt fq?ga q;5[ft t ^fftqqf st^t i 

fa q?q ft fftsq qq: (flf^aqr) qsqq 11 
faft qraarr q?q I— 

qi ^ I qi q'q: i 

ft ?r^ a?T aiqfftt 4 11 
fa q?: ?raqq ^ q^a t— 

«T5ia I ^\\ wivRR?ll 

qrqftf—?TJia fftfqq ^ { I ] I 

^1= ^T qqra I—I 5IT35« 



I 


I II 

il ^11 

9ni?f f?«j; sntT! HM % 4 |jt % 

^ 11 

^ ^JT-?Ot^cr ^??ft 11 

K\. «r?TT—5RT JTTJ? ^ c;^ I I 

^TAT^T??!! ( WJTT ^ WTH ) JTTfl <??! I | 

S I— 

?snTT5^T!(^ ?T?TTWT???r Cigf: ?:??[: ||c;|i 
9r»iK— [ ^ ^ ] OTT ?n3R ^ [ =^?sht ] 

II ?rJTT^m f^'t ^ snat 11 
OT ^eiTs^T ^ f5i?r n% ^ ifai I, u% S ^s.m 

4 m 5fT<iT 11 arci: I, =iPSiiT wisr^ ft irfftB fT 

wrar 11 

?«. f^TT:—50:0 vivojy. % sqT^lfT ft 

fft^?Y|Hft I. 

^?n: I i’STJ fTTfl^P ^T 3^ iftft ft 03 ^5r I I 

5gjft<5: % flfSf q^ fto STTo ^ 53T5g3T |— 

[ ?lTf?c3: ] I tw. '«’R°II 

^f^JR-^f'cT % 'BT’[3r | I ^ JTf^i^T t— 

sr^: %§*3:^T: II ^la^RII 

?T3k“-^5M ^ *Bt, ft 

£ ?rf*3 ^ f TT ft ] I 

!TI Tif5[ jJi: HR vvft 11 3H q?; ^gq«r qft |— 

ST^ ^T s fil: 3r^3r£l | 

w^^—m ?rTfeq t ] i 




? 4r. ? ? I ^ ^T5^ f^fTT |— 

sf'T-^^t ^=e?}5% I 
'sndt l l 

?^e. m ?r?crft^ 5«fT5Tl SIJl^ ^T 1% I I 5S1#' ' 

5ii:i?fi ^ «rR^ s^l’^r t r 
cimig 5fTo' ?vR|y. % ^iw 8 ?rmqj 5ipqar: ^ ^ 
sBT HI?? ^^STT11 

^RT Tlf^ t— 

w ^q %ft5=5[q:i 
pr'q^'f^^ vi% ^ qr^ «in-«Tm 
q^wqi I ^ q*irrf^q^ 

«nflT ?q#?r I qfO : q?q CR qm f^g? I-— 

?rqw m?^ ii 

>43 

q^srrq^—51^ 'R [ qqsgr 8 ] iqqi! qinq; wk^r 

R:f?qqT ^ ’ith # fqqj frrftq [ fqqi gT?g^ % ] 

(^q ?rqqT f^^ifft ) ^ gqi giq^gi qvT?ft 11 

?rTf^?q ^ 3nici ^r gxq q^ to wto %• 

qqT«!J % f^T qqi 11 

fq qgf qiT ^5; q?q ql sssq I— 

!qq4q^w^ 5qsq srr^qfT^q: i 

«h:* Ri^^itMi 

?rqK— 5 ^^ ^ I'W mdqq ^ ^qs- 

%h qfT'qqTiHq qsf ?r’l fq^qflq 11 qr^qqrr^ q^ mqs 11 
?i9. i;ftq:—qp^?[ ^ I ? \%k q=q?q 5f%: q?: % ^qi^q i 

^ qT?qi #q^'T I— 

[fftcf:] I ffl:€t s^^rfe qr i 

Y)?ni' 



«Tll%r£r 

smra;—iferJTTiT [| ] 3 ?! i 

fftcT ^ srrdt 11 f^inf t‘ 1 

^l'i.l?l'ill sm: fJf ^T fsf^rraT- ^Vspsi'^lJTSTT^Tlftti- f 

?^3C ^gJJTlisJT ? l-dLo [c; % giggi?— 

^«3crj i:?r Ji 5ft?r, ^wn4 ^riirr^r | 1 

?q. ^ f^PCiir—Tw ^ ir^TURcr, ?ro 

^ 5S53T I— 

Sgwmt^g Sf^fTT ^^: I 

357 : f^TTT^’^^lTTg: T^rq; llc;|l 

^ ?n 2 JITS f%7’3J % sf% fI 2 : 

%ST I f'fij; tTT:, ?IT:?=S2f | fS% q> | 

griq: q^silgwr qts 11 
?s.. ’*.!« JiJ5R«i ??r q?: % t 

?rr=ST’f IS f^TSST'i.U t ^ 5r%rq: qs 3rs| 

%^T 11 

^O 5tTo qiT sss I— ■ 

siTSt 3i%fs: I ST fSfl R3 ^3 1 «lvll 

5rs!^—?rTq: ?rf%fs I, ^ fs ^ 11 
\o. %qs:—f^SST'i.l's % (=JI%q5i^f^S:) 

^5!? qx ST^S q)7% m SI?^ %’^ST I— • 

%qst ss pci^^rs s=s2p% i 
fS <T7 fS f^<3ST I—W^'|: I 

msiqiTcT 4 7:f^ssT 5T7 t i 
%?T t-%^T'-fssgT ?^R'a. ^ ^ 7f?ssl % 
STS i l St ’HITS 7| f% qT?S ^ STTf^S^S: s4ts ^ 
?S7J!I f%ST I 



m 3r?frR^?*T 

g^'sT d i*^ 5 T 11 ^ ?rTf^ 5 Jf cif q|=^^ 11 

^ TO I— 

55 ^ WT ^f’JT: I s'^w; I vol^sll 

^ cTT sifiJT: I WTf^: I wl^H 

?r*iH--^ [I] I qs ?r^q; (=f^^’^) 

[l]l 

R'i. ?rf?f!—^ vft gjf ^f^rrqf f I ^?iq«i qJT qq=g?T |—■ 

?r*iH—3« ^ q5\ # |, I gf crs f 1 

m^ itsL-Prar qrr qi, siq f^?c, ^rq^prR q^fe Is; % 

^%ql[ ^ qqq, q;q gqr 
fqfei «r 1 ?rq ^ ^ 5TTq |q^ qO #3j % feq; i3;q;q 

qR fqi? 11 % ^q 5^1 ?rq^ qrq: ?qfq- 

f^cf 11 

qftqrsTM-'Si'Tfeq ^ fqfqsi ^ qTTfq^q % gft 
^q; qqj sim qqrqT ^?rr 11 f^q;— 

(^) SI?} ¥iTi5^q:5?i?5f q:f^Tr5ri^5q:f^q; 1 

qrr^qqq, =iHl?v|| 

(?q) ^^^n^qranqi 1 sr^ qm, s® 1 
(IT) TRiTsiTqrsiiTi^cqij^ I 'RTqR, singer qini, go %% 
qig^q I 

(^r) ft5q?pTT^g I aurqg s^qr, > 1,0 tiro, 

wif^ q^q q|«rr 11 

qqrqqft qf|?rT ft q;q; gqi| |— 

(^) %F^ I I ^ Vi^X Wk^J- 

VI^IVII 



5[%i-3iT5r ^ =5r?T t 

XR 5 T ^flT I, 2 ?| 3 iT 5 r % 9 T 11 

WTUT?: S, ^ 11 % % irrg m iTcfT I, ^ 12 :^; 

STM q5^%, ^<t ?rT^ q5^% vug ^ 

3TTIJ:, ^ qsT srr^r ^tt 1 1 w ^ 

JRT 3lT^ ¥tt IHItTR: qJT 11 

??5[«r3: 

^ HT^T ?i?f % qim 11 t f^ini ftf«rcrTgt 

^ 5t^;t srr=^T4 ^ I— 

fW^ffrlT: ^5?!: | 

srg; et«TT5IT ^ II 

?r«ik—% f^%sr w qrg cr^T ^jt% ^ 
?rTW?r ^ ??sw3: % ^q ^ ^ sucr 11 
^R«I<T ^ff^cnr—sjflcIT ^ f?5W3: qJT ^5I5 f^T*!- 
%f%ci qqrr^ % ^^!z Jiqr t~ 

STfF^If 5T5IT51T ^ ’T?!T»TT: ^qT^fq?5: I 

^rrt I, 3g% % ^q?g ^ ^S’^iq q5|% 11 

snpa JTfTgiJT qii 03 ; ^ 11 ’ sft?; gjf % erg ' 

3 q:^ q?5Tn vft 1 1 1 q?g*T li 5[§% 115?Cf 

% sng % q^ I'S'^q 1 1 

g;^ JTRT ^ ^ qmz I I f € fim 

?. 1^, 5<q ^ ?q£ I 





^ I— 

Tl^f^?:?ir5rT^Tr^?ri jet'ett^ | 

5r«i!ci;—% sfi^ ire^ % esiTff % sn^Tsi ^ 
13 ;^ ?f?n-?tJt!?r f^^Tl ^ 5lTclT 11 

n^ ^ 531? ?r^—«?f ^T tl 

Qv^ '•k \) ■^. 

11513^^ ^ ERlI HT3T I, 5t '?%wr 3»^^B-g«(^5afsrr^I 
gr^ gqf ^T ?s:q SIT??!! I I aUT^l^ 30 IJ^O »lTo 

3ro yi ft f^’?iT I — 

f%3:??fr?r ii?R^ii 
^ ?If??:? 5 R[^ JJcWT lUvl 

5 fp I ? Vo I 

^ ^T ^ ire: it sftcrf I, % 
mcT ^ oncJt l^i^i Irft’q^ 

5f># % ?rq % I 

ti^ap ^T^irq- ^ ^TT^r S<tw a \\ qsr 

?^'tq;|— 

g q^ ?:w?T5.?Ta 3TT^^ ?TT^^5a: IK® 11 

le q? sft'q^il ?qTftt ?rqfr 1 ^qjf ft^^cfr I-— 

. 'irR^Jm,:! m\ ^ni, ws,; 

R|f:, fa^tRig:, # 

1?T 0'^ qiT «T%Vr f ^ 

q;f?R-^»!R—vf?V 'qif 'f~' ' 

vm^i «r5R??r: ii«ii 

j;a!^-^q^ ft (f5f?*^RTcfi 10 ^ qft, =a4 % 

gftlST sft'% 5C^^ I ft V^t) ^ l^- 

?nq: % 5 ??^? 1 


^ ?r4 I—15^1 ^ t'^- 

qia % ^T«i :?fr 5[rs2[ -^T eiqf«r 11 wtsi 
ql5ft # f%rt 11 g%qt qTgs^sfqfcii 

qifci '^iq 1 1 ■ = 

q? ^T ^ciT I, f?r risq qj] ?r«qq?r #«rF 

^STTPlcq I ?CI*TT ^?q I'ft qjrqJT % fqJTT 

;r^ qjr ?Tq;ei!l ?r5crft=^q q^iq; % qjT??? * 

^cTT I, qf ?rqw =qTffq I 

Tfvrf^gfqi—^q qi^^qq S ssfes;- 

11 qq: I SS^ q^q qrt^ srqqr grf%ci | qigp; 

gn^^q ^q |, srgfi ?nq; m i ^qt ^qt qJT 
q^iiqi l^jqi % fq*q%%q ^q; ^ |— 

q^5r?4 %T^qt i 
^J^qiqt fl: ^v-q; J^iTRqfir: 11 

•i® qro 5^5? I II TR^q-mRill 
?rqk,—qq ^ % q?r % q;T5T q^ 1¥^ ^ t 

gnq; ^1 % %q, gjq^f it^t i 

^ ?i?f qq^qr't wq.‘ 9niw’ 

^tqt I I ^ $iq wr I, qi ^f)'^jqqT qrf|5r I 
iMq qf|fiT-qq q;q> ?qs q:q % q5?5iT |-^ 

«rfe?(q?iTt ^qjirt %g?q?r^?ri 

^ I ? I u 11- 

. q:q qr^, i^qr, 3f^ qra't ?nfeq 

% qfq 3rlt 5 ^ III | qqq q^T , ?Rq«]?i[ 

»ifii ?l?t qtqft ftq\ 11 ' 

?q% qq: qj^r ^q ?o % ?ri iJ 



^ nt 11 3^8 8 Tig 1—^^ W3T, srsrrg:- 

?nT: % ^51 «fr| 1 r»T^ WHT3T 11 

«TC !?m I f% Tig 8 ^T 11 

^ ?:f^JTqf 3r'3f<g % ftl % ^ 

g?dt 11 

^ '^^qT 3?^ I t q^R ^q-wT ^ !■ 

^cfijqqf sf»iql 3ft? ft)3 qiT?qi 3?dl 3m{t 11 ??? 

% qn'?^! qt*q 11 ^ t5:-rq?tT 5 it 3^ % f^q; 

^ qrlr 3TqT?qr «h q5T f^qq *ff i 

% 3r3?n? ?« qiqT ^ q>T qft ^nq 11 
jR?qwo H'i,— 

sq^^^mfM^qisrqT'Ti ?i5t t m iRs-ii 
f«qi ?^fl fqqqqi qq ^t Q;q> ?#qi sr^q 31^?, ?=: 

q? 3^fq t— 

WWT: ^«iIFq45=3T ?fi^T5 I 

qT|3qi?5iq"f?5r^3 ^'t^^raTRrqi’SJUT*. li 
3rqK—^Tf^q 3^ 11 
q;i^ 11 

^3T1^ HR qiT^Rq, ?rjf^qqq 8 t— 

3TTt?:fi?T?ni!![#q ^qsnqf q^q r I 

qq ^ 33 ; 11 i n 

qf q# ?M ^ m 3%i%q 1 1 

t qq:—?E^ n 1 £. qJT 3Tf?TW I— 

NPi^'T^! ^^311 

• qrqrq:—[I ^] qnqj f?^ fi^jji s^? ^f|qq;qT qtsff 
(f^?’^!) ^ qtft ^ I 

iJ5iI f^Rit 3 M t, qf ?rRqq qt^q 11 



^ 

f?T5q I I % 5f5J ^T# 

^ '?|=^T 11 wiT gig % flin S OT% qrft- 

=5r3=^ g ^ srK 3?% f q: ?rTfejr-i«5 q^: 

q|=g^ f I q^T ot^tt I g^r: ¥t ?i> ?n% 

I 1 t^TK'cf^ =q^ v:iT 11 f?r% ?%iqf ?r?T il^ 

I t ?3? ^r?P[^ q5T ^gi qTfT ^laT t, ^ 

^4 % f^Tcq 11 ^ w^T^ci, ^Tf^qq ^ q;|T I— 

gtp ^ srt^ f%qr^==r^rri;; l 
;fT sft: fff5gq;^5rT%gfirw in^v i H 

?rqK—?TTf^?q ^ q:f?qqT i 

nfnqi^cf qiT «[qi j^r> sit aim rh ?rTiiTg' I— 

WR ?rHif|-:-^Tffc?? q:f^qT^Tg:i 
?j[2i^55qTT' ?rs?TSc?rffr li 

^r?fiq4, ^?? Ro li 
?rqTci:—?rTfefq I, il% %?[ ?rf?JT: ?n^T?n- 
l€T ?n?Trr ^<1^: % ^?rr 11 

^5^1% ^T q5Tq:iJI— 

q?r 5JTciT I, ?r^q?ci qqjV ??|T3qT^?i 8 f^^ai 

II ^<A ¥rf^c[q4 % 1%^5Tf%%cr sgsq |— 

grf^sTWT ffs^T WciiT'fr ii 

^ ==rT5|5T^TTtT^T?4^g f^g«? ii^sti 

, fXT?t R^T^JTffwTqiq:: I 

q?T% ^sr?T ii^ioii 

?. am I 5rTffaqq ww «k 

wija qqfq 5r5q I I 



^?Tt 55tffrff5qt5i3W t 
qg; <Tr^tt ^ ^TgsVRT ll«?ll 

?rqK—^ t ^?r%fecj at^t 

I— * ^ 

?. m^: (—^?I5r-qqTWggj)'* 

wisfiRT [^ %CI wPiT;] ST?:t ft sri^ 11 
g^r^TT f?5?f ^4Tt irss? ?wT^fg i 
■^TT'Tt t ff5?J fr^t II 

II ^Tcfqst,^ I c; l yi, n II 

WMig—wtq: ,[|] I 

R. ?rTfW wr ^T S’oiq' 31^ ^ ^prr f i 

?:h qs5 JTTjf % gnfezi *^1 gi# 3^]* 

11 

V. f3r e!r^ wiat =^3t % ??|f I 

;(pres5are) % sijaT f | 

y,. sisTTif^sr (=qTsr?T) 

^fJjT % 3T?^s?q ir^frJT ftcfT I, w,sr w^cft tt^ 11 

sp.? 37171 % ^BTTiTir gtTT ff? ^ UPfl ftcfT ^fcTT | | 
\9. ^gt % f^STf TO ^T ^3i7T itcTT I I 

?gf^5qTO ^^' ^ ^ ^ 11 '^*rr «3i!t^ %iir 

f iij % in» 7;(raf m sn^f fl* s(|«n |— 

iBsaroifft'iri i 5W%**« \o}3 1 3417 ,11 
34 . «f«T vt 9> srVR W> WfTT ^ ^ I ?19 I H (fJTWtT K M) 
'HW I S7T, 177: qts|_j*jj 

9 qw rqoumm I »T«q^ W Wq q^cTm^«T I ;??tir ^ 
wtq ^TTiiht I 

f?‘5 u?-w: fssf qfBff wf^iT i 


% fwJTT 9:?rT ?q5 ?r^cir 11 ^T^TcCliciHjnt 

^T ?t ^gjnsg SIT 1 

TT5['^Ic?T % flTqr s 5f^TIT5T 

JTff I— 

(a) But not until he (man) had corhe to understand it in 
terms of energy and to accept the principle of the couser- 
vation of energy could he properly formulate the 
problem.^ 

(b) Physists and astrophysicists believe that the problem 
has now been solved. 

(c) The energy is associated with the operatoin of 
gravitational force. Since there are no other...forces than 
electrical and gravitational (the theory of relativity having 
abolished any fundamental distinction between magnetic 
and electric force) there are no methods of generating 
heat essentially different from the two familiar ones 
(“falling'^ or some form of "bufning”).® 

(d) the now well-known carbon-nitrogen (ON) cycle,* 

'ST’rtd:-—Q?T cfTT TO-RT % ^ ^ ft 11 

^4 ij'mK ?q511 ^fciT I ?rr«FT^ 

Tl^ c|5t ^4 tTT h|=5l 

sft^: criq 

I I 

CR ital i I ?r%rr 81— 

I. Physics of the Sun And Stars, p. 96 . 

2 - 3 . ibid,p.9J- 4- ibid.p. too. 



^5?o 

|[r?r-i%®Tr??T?2j ^f^g?|8n IR U’RRII 

^rsr'rgj—% wim q?: ;t^ | i qji ^n- 
^^.gq q^: 11 p qji fie-ffe *q tni 1 1, ^ff%?rr 
^ SBT11 

i:g % q| ¥iTq f?Tq5^cfT I f% ott qiioT ^ q|% ( srwr 

sr^cif^ % anq^ ) ?Pwq;Twq'l 11 ?fMV q^ at 

^ aqiar I, qi: qsi | 

^51 qft cRT ^nq—•^: qqsT^r-^i; qi1 ^at i qT?«B 

flr^qaT I— 

31^ ^?5r-aiT?sBT mfe lHinil 

wqJa'4: as gq: ?m qr^'t aqr qiMt 

t I 

fTa-ffl: q>t ^iqi ?qa?q 3rsqqq =qTiat 11 

q>T qJTW ^rrq:—at ^ qqsTqra 
^ ' 

arq wif^ ?rPa: % fasi sw 11 fal foTo; aimRa, qrTf?a q? 
t %<aT I— 

fllaj 5atfa?aN: ar^: sr^Tqraq; R^^i'i.ii'' 
a? ^ ?rf5a: ^ ?rTq: c(t% qii asR^j 11 

?riq: qrawT mm ^ f qr % p cf*^-gg? 

^ai I ^ arq qji giaa qj^ar 1 1 argg^iar ?ro ?oo ^ caqa 
I— 

¥Rq:^JTq:qt JjpT ^^fasg^ r?WT^! Il?^t;il 
qq^UTf^am fqaFa’FiS TT¥rfei&! | 
ff^ar Tm^aqq ^qq^naT^ iruii 
^35 iq? 5?nqga?€t a^f i 

\. p ?I!5 ^VJ I 



sRi fk I 

JTrf^rcrq§ g^iTTfGsgrr ii?^?ii 

crwr't: ^ I 11 ?«!? 11 

?r»3[^c^—[?rf^ fTTi % ?r?ref g?, 'ikrr 

prr 5(51 f%^# % I |%T jfTn ^rr^ft 11 8 

% 5Erra 8 % ^Qf^cr ddt I p ? u l il ^ ^%?wf 
I, siH'^r ^?:dt ft ’sq't q^r «Bt qT^:-5[rt: i-^fi? 

«BT qjT %5i ?i\5[ gT^:-qT?: 51 ^ ^ ^ ^cit 

11 ?vo I f?r f^o; 33t^ 33t i!i,^ qjT ^ sirai |, ?rf^ ciqi |?rT 

qsfr 5n?iT 1 1 fr# fl^T ifs ?(q?iT | ?i?f, jti! f^rri ffg qft^sr 

( =JT)cFr 11 ^v? I qnl: % ^en I ^ ^ 

^ fTR! qit <ft% fq; sO*:?! ^afT I ^BrTqrr^tr ^ I 

3Tf% — <1^ 3^151 ?v? ^ % ?Tfirgrq qsT 

q;q; ?r% arq^ri q;iT 1 1 qnr q? srfa 

ajqq' mik % qJT^m qata f>?iT 1 1 i^qJT ?r4y chp 
?rf^5B qapiqqq f%qT | 

^TTvi, ^q-?«nfi-?nq: % ^^^r-aiq qq ^g?T 

qrr^qr ^ ^q-qrw 11 q|% So q^ % 

srniqF % 1% I fq* ^ (= siqi) fqqr^r 

11 sJTqjT Hq-cnq % I, 3 ^% f^qq ^ flqrqqft B'ffeiT 

<K 

^T srq=q5T I— 

^ [^l:] ^T ^ 

gqf i I ^i^U°ii 

\. |nq% >fi^v9~»mt frea ( ggo tit^vit^ ) 
«nfeJi; I « r? Tfwrvr*. 'qqtir 1 



U^R # I 2Tf [^^f] ^'3^5 cITOT | I 

gift % Jrt |, ?h ntw ^ sn^^^iqiciT 11 

^f?r^ |r-3i:Tf^?r ^f?fP?T ^\% ?r!5[ m<^: 

% qtn ^T qj^ 11 ^Tg irife ^jjr I, srfr: ^ 11 

giq n^sTsor fsr 11 to: m aqii^ 

(material) | | f^rqJT cI«lT TOcf- 

?T^?r % ?rfj?)sfqif% qn- q;5i 11 f^ftfefcc w^<. ?1:j?k 
% Si %’ficrT I— 

snfp’iisj sTfi^q^i^R %§' srfF? 

sr^ipi:?ig[f:§rssr^ P 

toI%-I%!t, ^4 ?%?^T ??p5T: ^ fjqT %,i|qiT^qjr# 

int q^dt 11 

qiRqt:-3r35i^5[r m f^rw qi^frr 11 qrrg go ?ro «i,o 
^ f^?3T I— 

3^! I 

«f5r%?rT ?r ctt^ 11 n ^ 11 

’TPTOgsrl^rnq; f^f^i^q^ijttyii 

.; ip(^ ^ciT I f% qfftiifr sr*tWT qr^q; % pjrr® 
g? gq; 11 fgqn- 3=gt: w fri^tq g^i | ^ I— 
edlr f% =^q:fc«r4^ ff fg ?3;^ i ? i i^iiii 

flcft |t fwtrq TOTcf) I dwT^T^ 1 

cftqi I f cl ^ # I p 

5T^T^ ^B^grsrt ^ ^ 

t, trm t^if, ifgo |sc« I 



^ Jf ITT^ '??t|;| hII; qf T5[P % ?;f5q 

g^T 5T|! I cI3:«f STTcItI— 

But the actual mechanism by which the atom radiates 
light and by which light is propagated through space 
remains one of nature’s supreme mysteries.^ 

?is ^—^^cit t, s?k 
S^T<C« ^ ^ l>a[T I, JIf fa 2fiT W t I 

W*(ll f% U15% % qstil ST|f I I 

4ffaq5 s:t?:t S =^?ffrT 1; i ??r^ H55cr- 
?Tg HTIT^q IfclT t I 

SWT^ % wgf—??r flqJT ^ 3TII^i 

^SR!(!I ^’2? I— 

(a) The fundamental question— is light waves or is it 
particles ?—has never been answered.* 

(b) So it mahes no practical difference whether indi¬ 
vidual electrons are particles of systems of waves.® 

(c) He knows that electricity is not a fluid, and he 
knows that such pictorial concepts as '‘waves” and 
“particles’’, while serving as guideposts to, new discovery, 
must not be accepted as accurate repreisentatipns: of reality.* 

f^iTff ^Trr 11 =^1 srig# # 

*ITff #, «r«l^T I 

a 5 tf 5 TCf I 

t. The Universe And Dr. Einstein, p. I9. 
i. Tlie Universe And Dr. Einstein, p. 30. - 

3. Ibid, p. 32, 

4. Ibid, p. 39. 



?TT«i >J5 9S ?^’i. m ^‘t rrf^ % ftErq ^ ?n|^- 
^T flcT =^ff q; I 

3TT4-f^=^R—5raT?T m Vimi STH ftai | I 

^f^2?T WHiitt ^T qf^TTi I, ^ 11 

'ftfiT ^T qiar |— 

5iirT?§ I ^TT^gifri Tfgsjn:®???? 

f¥|^ I v’^uii 

sr»rr?;—qf [^rraisir ?r*n ^t], m 

[I] i 35r qt ^^ Hqjg ?r?aqk [I] l' 

^ ?nJl ^?Tt ^f^T =?r?ffa'l 11 qBl ^ir^at % 
fec!; I % ngR #' fti3; I srg^fa ^ i?3«Jr 

[iftjft q^ %] ^ sqqiT?: ^ ^t| snat 11 

^ g<T % % ?nJt-?rTTt 11 

JT^*! §iq:T 'TTW—511“ ^is-e.1^ w,i |— 

?r«;ta;—«iTw f%^r ^ =^7^1 gin I 

It % ?rTii t^a-sriuq 3?T??r f f 

fH TOR % fl?5ft ft IRqstq ?rf%i ?r»1^ % ^ iqTiT 

i TOR s^qiff ?r*?^ sf 'i;'^ 11 
?r^ia ?rTiri ^ f s-to' ^ 

3^a|— 

qsR3jqT^fJr»i: ^I 

_ f^q:f?TT^ »T^ TT«% qrflRSBq:: w?f; ii so ^i( i 

?. t?C>, qsrqsSH 

jfHj OTt^: I wqjsrt sJewfir: i 





[sisr] 

^ 11 cisTT ?rTfTi?r % [tf ^] 

w 11 

qf ^f^fl-^ffclcn XlfiT^ I, 

■^^T! ^ !Tit wrm I 

js'sr sisr^T 5:eT 

*IT, <31^ *JT 1 ^ ^ff|?IT ^ 

t~ 

<?) ST^TRlf^c^ 51 3q^t=^g: | cT^W srr5Tfef%t- 
1 ?TWT ^i^lt ^3a-5Pr^TT^W»75=?T I 
^=5r5T?§: I R\m\ 

(m) ?t 52 r^>=^?r i sn^f^'^fa^- 

=5@5^ I I??TT ^5IT 3r^T^TT§r»T5g I 51#WT- 
f^W5i;^=sr?T?g: 1 =?l?|c;ll 

(n) ST I XTTSTfi[=# 5 ril- 

‘5§?5?; I cTt^TT ^TTT^ '^SS' fsTTCWqJ?:. 

RR|?o|| 

<^) sr^T^f?c^ ^ 5?i^'^5r I ^ sTSTTqf^gqTHTTW^ i 
q5f^q5fq^T5r ^sri^iTci i 

t #r I isRRoi) 

^i%q ;r|f ^'tf^cr-pa «it I .35i% fee; t 
snqfeg ^ ^ I 3 rer% %q: ^— 

55qqT, 

?^T WT 

#TT?t5 =^ 4t, 

cfsIT 5I3(Tcrf^ t— 

Q:qift?[RTw #, f^qr I ^rrf^tq ^ Tt=5r5r qn l 





mniji 8-3%=^?r I— 

(Z-) jrri% 5r3TT'#j-«rT^c?iFT ^^ srf^T'^ 

I gfWT^ TTTflr I 

?r%—i> iqm S s[ 5 iT< 7 % ^ % f^R: ^cr 

I f^TERnill t?{TSf flTO ^ [ 211 ?nf^?2f ] ^9r % WfH 
^I^RTT 11 

l#gi qR aq’^r# ^ 3T?i ft5iT I ^ aiiiqf^ 

^ 25=g ^ i ?:?r^ q? ^iT^qs I ft; 

!?nft:fq ^ i;#*?! l IR 1 !Ht «rr | ^ ;c% 
% 3m*rr *it i qf w^fWT f^Jn-qiR q^R \ 
^Tf «| Ift:^ % qf’sqqq' % ^ IW 11 ^f^ftr 
% mftf qrT qqf*f ftr^RC 

;c# qifT q!?sqf^ lt 4 i?iT 11 

5 jq ?ri^ ^rifeq q;; qT^qftq; ?tq qi'f q;, gq qi^t q 5 T 
qrftitqRi! m \ 5^5 to qi® ^ qqi q;iT t ft; qqr-qT^:qi 
t?crq qjH ^ |«rT 1 q| nq^qr qrqt ?r«qqjT & g^^qt i 
5 ffqq t, q;?; qt g;2fqq^q^ qstl ^qj^'^fq^q Ci, qfq 
iIb^ fqqrq qq; t ^ ^ftqqf qrq q^Tcft il 

ftK qt fqftiR ?rT>tq qtqi t # 5ft?TT ^ 1 1 
(q;) qq=qq ^ fq?gq sq^qi qqrqqt tfpiT t ftra# 

fl qqi^ 

qq# ^ 5 qT®qR I g?r: HW 

Siqq^ I m qWTqftlbT^^:?t ^TOl.1 3 n|: 

^f^sqqqf^i ^FTwm I i^f^ftifts^iTfes 

^vqrqTT^ 5^^ sftqqqr 

qqRTri^l: \ ^ qqf%q: 



Ji^iT I ?it? '(*=?rf«i%R I 

qfa ^ ^ 13?r: [ mm'^ vft ] 

11 % [,f?T i ^i^ass ?n#iw 

(=^) f%5T I 3 ?r [ ] % ST^T f?r [ grif^s^t ] ^ 

^ hfct q>^% ftqr 1 ^ ^r^nwT (=§'«:^ 
) ?rr5i?»q7r ftij; no; g>i9 % f^sr [ ?rTfeq ] S, 3:?r 
% ct3i ^ 1 ^ q;ilr-qif q;T [ ?rT^?¥ifr % 

H?r% IRT [ ?}5I SRt ] I # ^lcr-?igf)Tqi\ qsT [ ?rT5jq*iR 
f^qr ] % 3JT% s:t?:t [ ^?jiT ] 1 

m |?rT | 

?ff|aT % i^fcf (qj) ^ 

ciT=^ JT^^fi I ^o Ho % ^ 

11 ^ sgstri tirrfJT^ ii!^it ^ ftjH hsjt % #fR) |. qi ^ 
HfTsrfjT qro; 1 q^ ^ 5 ;% 55 W rI 11 % sg^ 

¥a: ?:?r 5^’iqT ^ 11 ?r|f % qsi^i’iJi ?nf^ ^ 

cfljf qr^^i I I 5g;qq % qm 5r^T?l, 

3 f%cr- 3 Tgq;TW 11 g:?i'! t ^rrfeq % ( 

to Ho % (m) qjs tt<t #HT srqT ?rTf^5^ ^ 
qiT 3?%^ 11 (h) qr^ ^ ^ qsT I 

(h) qR ^ Q:^5cr=i:T5t mi 1 1 
J[?r HH HRHt % 3TH ttHlI f% 5^^ ^NtT ^STO, 
tfit H«n l^qiWlT^ % 57=^1 ^ ^ ¥5r 

q^T iRT I fH ^ ?rP5T qjT *n I 

It qi q>T RTH11 ^ 

'RT=I I f Rq Iw ^ (=i=qt HRjft) 




11 ^5 ’it ?«tT?t 11 ?r^r! % in I 

f% ^2? ^ ^ ^T ^nsriq' 9T?cifi;^?sT qco'^ s:rt 11 
^ ^ 5RT ^4 ^T W t, ^?r fgqq it 

?ro % ir u^w-htit I— 

^TTI^Ssri^ ^ ^ q:%Tf^: R5^| 

^ \W[: ^ W( ^‘^5 \R\\ 

5r«ik“^4 ^ 11 ^ ^ ifW 

IT1T f^ciK 11 griq: in’ll ?nf^ % w 111 in»JF 

ift q 4 ^ ^31 «fiT qiTiiu 11 

’qt’ct’ft^J-fR qpt %^'1t*r f^wir-f^ws 

4 nrq: inir% I, m: ^ ^ 1:^ -^ni! ^ir 

qS|%l 

it ^TH-IRII 

S €T?i w 1)1^ 11 ^ irf^ 

mg 11 

?. =q5f=jr5nTg ^ mgr, 35f?gr, rngf?:, wfia:, 

1%:, I 

R, (t^R)=m«rqmg t ?r4m, j^rf:, 3%q;?*i5iT, 
q|fg:, q;-^gti:, gri?? i 
(5^?)=^: ITW ^ ftm, STf^:**, 

. itgqjT, iTfT ( 

Y. (sTT^T?) = s^flig t gggf, WT, gf3i5m, n;, 

i^r:, I 

H.. (siTg’!r)=ggg ’irg ^ f^a, fgmgs:, i?;5im, 
qi%iT, irtW, gq ; i 

?. gg g tgt gig? 11 qqi gtggt gigg ffg^ig g gm \ 
ggg gigTi gw fggsTgr i q. 5ggfg g ggiftg gg: gratv i 





A. (fiTaq 3 c)=Tira ^ 3 -n^?r, ^3:, 

?r 3 ?#= 5 T, ;?rf qT 5 r, 1 

■a. (?nn?^5r) ^ ij^t, '^ttctt, ’ftcr*?, ’^5T?g^, 

l^?fl, II 

STNJ (^T^) I 

(nTJT?f)ET) wr?r ^ grg, ^qq, afi^q, J 7 |Tq?T, sqjjft, f%?i- 
I , , 

{o. (qtq) ^3:, 5 qq:, ^qfrg;, ?rftE- 

ift:, I 

\K. (nrq) wret 5qgT, 3iq3f>fr:, »wi^, 

5Kctf%ci;, 'icf^Tg: I 

i'mm) ^ 5 r?qq^:, 33 ^=^!, ?Rqf^, 

qf T^cT 1 

jpift S g^, q?q#, w^mi, fq?jT=q^, qsni, q^ 
qT 5 Tf^?q 11 ?ra: cqqrr q?i|q ^ k q^^qra; j%«^ guqr 
R\lo S %^T I—• 

sg?r: ^?>iq?ffq^ gq;: l 

?nr!=?r ^r 3 fiT‘qTTMl?s.li 

qSTiTT I 

WTqffe^qRa^tj^ qf^q^f ^irra^'IRoii 
^sq' ^TRgqiT:' gfg^RW 1 

f^qr-'ssqjj-qrficifggt ^r^rq* ^rai; IR?II’ 

g^ 11 q?qq »fta nict 11 ^ fqsqiftq 

g?T?g^!r l 1 qT=qat 1? srr^ 11 ^ ^q- 

t. ^ qft «lwi <ii*qn:n; q^f 1 1 
q. q^f qisasrli mg sqo 







g^qsj I I ^ fT^ni .1 1 ?5 5^ 
q!T qjR^.I i qil'i__^ 

:gT^ ?Tt^ % 1 1 g5fV#i ^ ‘ 

: 3 ^ ffE-?r^5T, qiT Is I I fJT ^iT ( = «f?'q 

Or^n ^f*n) 11 .. -f_ 

M ^ ^ q?mi ?r*i^ "pt 

?ro t eqg 3?%«a 11 q«n— 

l , 

5r w S ^,%, s? 4 ' 

^ wiq: ii ?«n^f%qt nqi t,‘3% ^ f%q; 

l-^3';^fc-«f- ^:~--i < k*^■ : 'A ’’’' ' ■ 

^fs ^g—q5T ^<k ss.'a^ 

f^qj ’^?fl I ^ ^ 

I j So q^ gq’ir % q^rw % f%^T m I ft 

S? % voo, ^oo grt?: ^oo % ?fl?r ^is: It ift, 

r?q qq.qsT ^5 i;t 11 

I, srqfT Waftt, ?iTq?iT %, qf ^ ft^qi^qftq 11 3» 

^T ftirftfeci S'^iq t—, , . . . ; , 

^ ?#SB It ?:Tf^,.^'t ij^ ?r«i^ f|q*siq^^ 

^T^t, q.|,ii^ ^qs.sTf ,1 ffr^ra>p|i'5r 
^ ^''qq^ ftqq itqi i 

qqfts-r-qa^^ r. , •• ; 

5^1 sncigliT 'rfl: ^wftr i 
qy^s^ 'srer^^ f^ qr^ II 
n«[ a qrqqj ?rf^q: srq^ fl«qqqTqt ?rf5s: ^ q»^!r 




11 lit ?a l-^- 

g?:.;fS[<ITW5r^T^ 1 S.I?RR^I1: 
?rmfi;—# 5 [fta ^1 qra 5 !:ftg ^ % q| f?Jic.^T 

^=c7g 11 

5[ftci q>T q’?! itciT 11 f%e jit^t 

q|ggT I-1 m 5!r;73 1.1 ^ sr^ I \ 

^ 3[TT <?«PT?r »ifJi ^1?: g^-fnq ?^^jf«if?iT 

W( ^ wrq q>T 11 

^ qg=? 5 r I— 

giflTT?: I ^olvsi-dLlI 

?r«iT?i:—’?5rcf; ^Es-wg^fT^ ?nfeq ciqei 11 ?iE-sn^ 

HTH S ciiq ^ s^q^t qi^% 11 

fE iiT^iTqiT sqiqR^t =E5I3 t I, 

3 psqq!T % KTcf ^ ^TqiaT I 

qTarR^qt t f|n ?r^ «bt qsT^ic |, ^ic 

qT?ET?^ % fljq; 3n^4q)? 11 flwsr^ ^T w=q qrpwjr 
girft 5T|f I ^ %I3T |-^ 

Neither the cause of iee ages qox the cause of the te* 
treat of the icy desert is hnown; the time of thc?c retreats is 
also a matter of speculation*^ 

?T«iT5i'—q^: fl’q-s’it q;T qsT^gr, s.'s %, 

%i % f%?gcj ^T 'qiKTff ^ ?RiTci,| 1 

?T q;T5r ift ^^q^ri 1 1 

^ 3TJT I, ^1 frif 11 

?r?? »T*i «rn: m ^»niRR:—qqi^Jir ^ 

^ iT?5t % ^4 ?r«i^T sqiqR ^T q;^ *Fi?T I— 

I. Worlds in CollisjoD, p. 33- 



^’ifl i 

ffg: ll?i?\?ivii 

^r^ilci:—^rf^ ^Ta ^ [^'TT?a%] ?rTq*. ^^tir 

^ WTclT I, ^ 5qT q|T ^T I], 1%: % 

[^cft I] 3Tf ^fT 5IT3T t I 

?qg t f% €Tcf n^ir ?rT'T: ^ t i 

ofgo; WN; uicft irffm \ I 

^ 5g;f^ S 03 8 !ii;f^4i, 

0?Hl#f, ?n:O^T^ ^ 21# ?ITf^ 2FT ^rfeltO f^TT I I ^ 
■ssf^ ?Tif^ ^ Tf?# ^|HiT 3:f?5rf^ 11 fot o#*n tR 
f2#,5TT4t # isim WT^ RTg3 ww ?d% fnf^ 

# m 11 50:f^ 3r[f3# m I 3 ^ 0 # I f 

i® 3 ??-?^ ?rpfri Or? % 33, qt# 3 ?% 23 -1, 

3 o\ fO nrijr-^q 351 srTf^^l ^ Ji'fr 

S I I ?rcf: C^T f^szr ^fSfJTT # WTOOT ^2: 5f ir3[- 

^ ffoiT^i t' 2;T*i-ir>il% mojito 

sr^qgfe ^Rqiq^t q:?qoT 1 1 
^ q 5 T % Rjftqr wrt 3R: ^q:-RR 3 
<^4s2s rov^oe. m o3-o,ftq5T oTifi»^ l%| I 
?tT5q^3C % irqu ^ #0^ q? %, 03 ^ 15-^3 qq 33310, 
3^13^3-3(35 3^?:3t 3?f 1^11 m gnit 

S*^!^ If sf^ 33 33=33 I— 

«rffe 3 t # 315' ^^^rl.1 ^sg* 

3?3T 33f3q^ ^q>q:sn!3«3T3c]C I ^ ^3;TrT3c3 

srf^^ro, I 53 ir=3 ^355 I ^ STT?3^qTT^3TfRf 

?03Tf3 ^ W ?l?l: §3*1 ^3> n3f3^33tf3 j ^ s(^ 
^#3.1 ^ 3^ fl3: g3»l ^35q^^»TO33:.| to 3o ?|'i.|e.|| 


sriffc?! 


\K\ 

^ ^ ji^it l 

OT ^ 5IT^ 3?T: ??r ^T v-qi^ f%qT | ??5 [if*l^] 

# 3n^ I % g^ % ?wt?t ffr^=^2r q| 

[ t ], nTsn I I't ?rf5^: ^'t wt 11 
[?rf55T:] 55^; fW srrin 1^4 't|=^T ^T I OT 

[ ?rTf^*I^ ] WpJT: ^ ?gfcl ^ I sri [^f»^:] ^ U^5C ^gfcj 
f^T n^IT [ 3^ W^k^^ ^ ] iWjf % 5IT57T nqi I 

q^ rrcr go; ^ f%!T 5[r^^ ^ ?fqwt 

f^2?T I m 31R5TT =^Tf|i2:1 R:«i; gra 11 ?r4\ 

3<qfjr fr^ |i sff i gwf% =g?s % ?nsi 

;g[5(jT ^ 1^ 11"’ ?Er5i: «5g ^f?: ^ ikm^i ?nt »ft l ci^ 
grf’JT: % JTWsr % fl^r^ ett^t ?r?crft^ g??: feia i^n 1 

^Tzrszr ?ft?: jt^t^ % «5g t qf^ 1 

^ ^ It *112; I %,'. ^ 11 

^Rittr, ?i; % UqT^-fq^ff I I sf^gt ^ 

Tf?! I, ?rfi: ^5 11 ^ if^^'t ^'t ’Ew'tq^rr % ^R^ir 

^|cTT, ?rct: gg % 'TT?r gff ixj I 

t JETTir—^rifeg % 

^ ?rf5fr! % gT5^ ^T ^ ?nfi «tT i amsq strugj ^bt 

a^=3rg I— 

\^■^ ^g’T I q f!Tf«g^ I 

q t^T5r?g ^TS'Cp^g; I ?tWT?i; =gT^^ ^- 

[ ’S'ft 31^ ] % sttRczi ^ ?wif ^*13; ^ 

wrg 1 g? [ gff i^rr i 3€ [ grifeg ] g> 

?. wnlir wemg ^ fe^n 1 



[ ^TiT ] % 3r?cr % [ f%«n' I f<a1%ia; 

?nf^53T cITOT t I 'T^^fl: cf«[T f^ 3TK t-^K 

[l]l 

fffcqjji—t?:T5i-f?Tsi?T =^-f^sr 11 g^r^i 

^ 11 

*■' I f% ^rus^iistTsmi % ^ am%%fcr ft 

^ %fq % il 

«rr I ft «iRfr ft f^-ssR f%?roR sit i 

gpt' ^T in R* 5 r^ ft sTl¥«s?r 

?9^ ft =??Tcn|i ftar?jW sl*kff !tf i 

i;-?TT5[R ^ ^ %?rtf^ ^ I 

TTT’IT^R' R I 

llcNil 

?r'%—^ iTTq’^'! grtf? Ref 11 ft:?rT 

mn sffiTJi^ 3TTqf Rif, ft ^ I— 

3Tef!J=^^ gef: f^sjl: R^| ^<i| 

WCetR^^qT !re???Tfe ^TT^T^ Rt|\s?| 

ft ?f^ ?ni; 11 

?5[^ Tifft—-?rTRjf Rqqr, g^iftlTS^STUR:, 

^d HTo i^lc;l»| •*.? % CHS % ft %f 3 aT %— 

^sr#fit i r 

l#Jf ft- II 

fttSR ^ fftftsr ft ^ ^T IwqV l^cTT 11 

ftt5i^ ^ff ^ ^ ^i! rt: «et 11 qfft v 

5sV g> ^^o^Xv=m:;ec; qft I ur'I^ R5WT5T 


«irTf^ RkK 

IHI^TT % 3 rgeK ? % V tw ( seconds ) I p 

?ra: ? ?r«i^ gfe 11 ?isit ^ t ^ 

I 1 ^ f^rJrq t ■^■l' I I 

qtsiq-1 fsrqq S %r S 

f^? 3 T |~ 

Yojana, sometimes regarded as equal to 4 or 5 English 
miles, bai more corfectIy=*4 Kronas, dr about 9 miles; 
accbrding to other calculations=2^ English miles^ and 
according to some n 8 Ktog'fls. 

Sal’ll *i5t qqjgi ft;?r % ?rg^5T I, q? 

II ciqi =q ^'l qt’q t f% q? gjf 

I, ?r«iqT ?rj? ^ ^ qfl % Htqfq ?;) 5 icfT 11 

WTr??2T ?rfgdT JTTJT % 

^ ^ I— 

i% 5 ?lTfrT 'TTf^WTflT 'g' ^ 5 [lTgT ?T^ 5 :i: IRS-li 
«n?RTrI, ?TfT< I 

lUo ii 

?rw?nrl.^ 5 r^sqt ^ 3 Td: ||>? II 

^3 S^TJij ico|£,t % qrsp^f^ i ain?!:®, "jo 2 tto 5<;«i 

vsKHs^ II 

?rq'Td;—ftsq, qif^q gft?: froi S ( eqqft: ?pd- 

"Rl % 3r#5E qrq S crqt wt?: ^ ?rw q^?: % 

% ?aiif^ 5 q [^iTdT|]i gqi% 5 i^tiq* 

% ^|T% % ^fqcTT qigt !qTdT | | 

cm: q;i qiq 11 toh ?fl?; ciq: qJT ?r?r 11 
95 539 # %crr I i % 5 i; ^T ?rT?ag gm 

?. %*?!>, WT?wq *i!t nji ?fafw, s^^^ wq, % u^l 



f^szr mm q^JTT^?n ?rT?:T^ 11 

3 ?T: mm ^ srq^ % 11 

tgcT-SIfl'T^ ?rr??T—^T So q^ I, jjf?;; 

^Tf % ^ ?rs«j mr. ^?!J t?I^cr ( electrical) q^nq’ 

JTf^lF ^ ^ clTT-^T^lT ft ^'Rl ^ ^ I 

qf t?rcr-q¥fTq qftqim ^qvi giq qii sfqRT qai^qf qJTcu I 

sRiim ^T qiw—*iTqT qft %ij;qftqfw 

qiT ^qRT ^qiq ii^n^RqT ?rrq?q^ 11 g^ci^fqqiT ft sq; 3?:Tti?r- 

?^>q) I— 

sr»i? 55 rt 'i^Ji, ^'TTT^ l 

^ qft:?in^: II So £o I 

^ . ?rq|^—?jfrq 3 T I 5?l[Fq^ qs^ ^ ^ I 5 iq 3 rq?; jg^f 
. #t, [ 'Rff ] ?rqft ?15^ ft qif qf qqT*f, qftqn^ 
[ 2qiT?q^ nfqr ] q5|T oUcrT 11 

fft?Hr^f‘?rsg qi3, 3 rf»q mm % q;qr qftqrra ^ qis 
ft? q? qf? =^2 qf'qift |, ?rqqT mik ^ 

tfffiqsT ft gq ft jft qf^qiiq ^ utit q;?ft I, qq qrq qft gft 

^ 11 

qr^'qic^i ^^q> ^q: WTq-g5q%—qf?=qj? ft qiq (heat) 
Ifit energy mqT 11’ rtT?ff)q q?«ft ft qiq ?r^: (qi^, t§q) 
*ST pr I I “«gy ftqtT ?rfq^ 3 r=sft qff | | I'tEf energy 
^qf^ % qjRqi Jllftsuft || qqj—?. ?qf (friction)^ 
?T?nqfftq; qftqnq (chemical change), Ig^r-q^^ 
(electrical current in electrical conductors), y, gtf 
qr^q qrg^ (certain minerals in the earth).® 


1. F, Oldham, General Physics, p. 167, 

2. Ibid, p. 118. 



^4-ftTn % ^ uT^ siTcr 11 

^T ar*r^ q?f m qa?? i qfUT qsr 

qT^^^TRqT ^ i ?rfcr ^ 

gg^jq' (subatomic burning) %qT | I 

qf^=5r3q\q taTfJT# qsi ?icq % ?nRtq m wf 11 C 
;3;T«BT energy qJT siW ^q? STf! 1 energy ang qiT %T- 
qi»f I, 5l*^T 3Tq (heat energy) ?rT»^q qWT^wl % | I 

?i*nf^ q? 5r5q | ft; q^^qw % ?i?rcf qftsq % *BT^qi I 

^»i ^fiq%?griOq sitI' 

vriTtfi’iq f^SFtr—q>'\ sjra-.feqT % 

fesjTJri ^ET ?qs ^ 3IT3T11 ^T^ff-ncT sTf’^T: S aiq- 

sjur %tqT5T I, q^ wf 5^1 % UT stq;T%ci 11 nifr^ 

qrd?: 8 errq t:, ?r% ^Cf i ar? criq ?rTq: q^J^r- 

^qqt % 11 % Hmalt-JnH «rTq: 

q?m!5 ^ qjTF 11 ^ I'l qi<l?-?fTq q^ ^rq^Jr 11 

fqft q^^ So \%-w q^ qJTar?: ?rf5?r: % stth ^ 11 
?rf5?T: OT«RT ^q ^?r ?rfFr; % ?rTwi wctt 11 

^ ?nq: q5!fn^ q:^ qf ^ftqn f^^7% 11 ^ aansr 

^?rr %5T, srfairqi srqr q^r 11 

g^il^qci snq: # ?riicr snw ftqr 11 q? qf% ?<> q?c 
^o sTTo % qqT?i[ % f^Tqr qqi 11 qiT ^ *ft q|t 
5RPT I—STT «Tg5|??r I ?o|!:;:(Ro|| 

srq^g;—=q^ ^q Ji, ?rjjq=i^str 3S(^ % ^>q5 | 

2nr?q; q>t squ^qr qs^ciT |?rT f%qg» 

qrr ?rq q>7:qT 11 

\. §qT>n qRt—matter and energy are indistinguishable. 
(Uni. Dr. Bin.), p. i6. aqt gq se5 ? 5.V, £!( » 



\ic=: 

^1=^ Trear-=g55 ?| 11 i:?if % =^ ?:|T 11 ^ 

STTT: qWT^ 51^ I I 3^fl % ^R?!! 
R ffl ?rr?ft 11 ^ =^ f%5T % ^r^nicr =g‘5T 
t, ?r4t ^T?r ?ri7 I f^i^rr ?nffT?r w I 

^T ^?T ITTIT 11 

^iT dcTT t, iS?r sM SFT it 55?75^aT f?rT I 

5Tit n|t % ?rr*t if«i^ fi?r f wt i 

% mq: qistir ?r?crft^ ^ HC, q(t ?fk 

It 5IT^ I I ^ €tlT % rtfTJJ, ^ mi 

I, ?l|: ^irr I QcR gsczf ^ fqrg I I w 
=3'5fcrr 111 |l arrq: q?<^ # sir % 11 

1^- sr^: q:Trf sr«TWT 'T^^t ^ 

% 35q?^ I, qg^T & iqt i qfR q;T ft^T^er sr^ % fqsi^'t 
^q?^ S qw irqr 11 ?r;crf?g?q tgcr srf’fr: 35q5=?r 
^aT I, leqJT qJT^^U rft 5fTJT5TT RT^l? | 

qT3 3^[?ir ?ro m,® q;T |— 

^37’ qr^:^ g i 1 . 5 . % q^ig; ^vi 



R3ITqf% % ?rqjt«tTr 3?qr^ ft I 5Irq?=^T^ ?r?cl% 
3lr % wqr% ?t\?; n^cr: ?nf^ 35q-Jr fc: i ?i5q^=5T^ 3?ft 
q^iTqf^ % fjsiT % ?nf^cq 5i?r[T I sTTfeq ?rtil Jfq;w 
3^W qiT (JJ! 3^ q?TT SIT 1 TJJT % ^q ^ iq-fl S(T i 
ifsT^l ?rTf^ irf^qj fisj^ ^rtf |t *5! I 

«rTf%5?T ^ =^f^c3fTf—^rrfeq ^ q-?s qsigistiT fw l q| 
ggn g;5fq' ?Tr | qf? ?nft5ST TJJT 3TT nqT tt^TT, ^ 33% 1%qF5T% 
WTOT =3?S 3^ gsij ggj ftar I ?r?3 I 

qft 3?qf% % f%qq % % =3 st3-it^t;sii %, ,5j|f ;j?qf% 

qjT f%5t 3qftst3 f%qT sitcit |, Tnsq^^3 sf% q5T I— 

'^s^r5H’5ra I iJ5 q3 wtti, i ir5n%'%f% i cr srif??^ 
Ff^ fw^ff 5Er^¥nf?I. I 33 ^TJI® ?I?T333 I 3^ ^'3- 

g?rfi.i f%i^f31 33!r37gqiTS^5331 qw I ^3:1 ?r8r 

3^«T !B^fT3qTW'\!I,, 3Tr3 3WJ![3'qT33:1 ^«r ^ 
q;)^ %H ^5rw't?x.3T 3r^F3q^S¥r33. | srsr ^qj^r- 
qTT’Jtrl.^T ff^STqqq- I W® ^l?RIVII 

?T«^—33 [q^Tqra %] qiT33T I ?rf^q; it [q|. 
?rTf^] tr% I q3T 3Tq5=3 q% i 33 % ?nf^3i siqr % % f%g3 
3fq?q !5%?T I 33 % ?ni3 % if% qT5iT i [q^TqRi %] 33 




[?rTl!5 f ?n I '* [cI*lT ^|T] ^cI ^ 1 39% 

=9^g9T g:3icr f?rT i it >9 11 9 ^ ^IT, % ^ i 

ftvt ^ % W %H s^T, % ^R-Tfcf^ | fe?: 5% 

»ii, I feri^ srsff i 

^it 95^ 3 ^T# % aiimr h*^ % jtiju fw i ^r^iT, ^13 
3^T9F % %9IT I— 

5E^=^?5nfTJ ?lir f%^T: ?J?T?fW! I 'JLo|B.^ll'i^Rc|| 
srqlfi:—9^, ni, 9T\ 5IT9-% =9Tf|^, 93 % 

3?q?3 I 

9^913 qT3?,^T?5? ft?IT?T % =9?5t?q|% #1^ % ITTfA 3iT^ 11 

^33? I 

:: ^ 5r??T-“airr^i5 3^3f, *mr % I— 

JETg^qsr: S%^Tg IRI^V| ? ^ 011 

sT*%?j;—=^9T 3?q?5T |?n f f%«FT?i1 % 1 
WT 39 9«2T 9^515f9 no; % I q^ |9 irsB^iiir % ?in»4 % 
3^39 ^9q«t slTo q;T q^fr t f% =q?S3T % 91^ I't 3^^ SFfl 
fw I q|i f fgsfiT qjT qqr ?r*f 11 

t «nirrt 3^—=^'S9T % 993399 99 % ?rTST|q9% 
sqrfsT ^T 39 J qjqr i 9?q ^|9 t I— 

^fS(qlT STTcT: I ^ ?<»I5.|?»|| 

?r*itg:~9fS9T 99 =if?s^=grTr?99<t 391 [si^rqfq % 

«9Tq^] 99 % 9«qvl I^TT I 

19 tr^qj 9^9 9it 597391 9|T9T^, ^f^qqq, ^o |y^v ^ 

I t 97:-9T^T99r % ^> 1 % |— 

?. «!5» smrqffi % wftq m 1 99t STstiqfci 9 9 % swt i 

<» 


ir: i 

?rg^: r^rijj^pttw il??li 

5r«ilti:—39 ^ ^ 9^^119 99 3591 | I =5FS[9T f^9 
[ir] % gg» [5|99 t 11] 

9^ 591^913rRW I— 

«rsr iT'SFiTrr «fT#y?i,¥r «nT?ni, i to 30 ^rij^ii 

?r *^—99 # 9| 99 9T, 9 ? 9?59T |?rT | 
f9 99 qiT 9qfn 99[9T % fWT, 39 sqjqqj 99 
«BT 99l9 9f59T 8 f9T qNfT9 35qR t, 95 f9iHT9 Sr9t 
59 999> 95f 911?: I 

R, ^9—^9q9 aiOTJ 99 9599 t, 9?59T 

9\wi I—RFSTTT ^99; I 90 ?RRRVl| 

5:9'l cl«9 qJT 9999 ^ I— 

5!^: ^ (19) twT «F9fw^ ^ ?9959T« d 
=9?S:9?r I «r9 9f^9134919 991 9f^f9- 

«9?I,I 3(Io 

5r9!?i;—?5a t 39 [95T9. iJ 9 =iiebulae] ^ ^ qT9t t 
^n 399T9t9 % «rT9T Wra5 = 19^cl [ 99 ] 9T, 39^ 
9^ 99T9T I 

1 :^ ^ 59I>99T I— 

STJT t^9 '3[9 # 999?^9T: 19® ?R| V|?^, ?e; || 

sr9^a:—ft? 95 1*) 191, RiFanr i 

f5r (nebulae) ftnkjRTRft 9^ |, tt RsguT | | 

\. ^ 951 9r9TJJ9—^9T f t 

5rflT9T%9?9:1 t I ^9 9^?^ lf9S9T «RHd ^9319 
9?t9??9Rr ft^STTWl I 9^9. = 9759 % 

?ro ?RR|?c;,H II 



t ^fJJTJR ^ ^ I ^ 

i:?r% % feo; ^rin’i?! [|], g| =^srt ^ 

I I ^5 JTI =^?5frT ^ f«?!I [K5q].| | 
f^cqT!j_f^5if ?rTq: ift^ ?T>iT fnjer 11 ^ ?g=g-T 

Ti t 11 ^ m^i 8 ^ ?r^ I l 

?ra: g? vjTJT sr^TT^a 1 1 wit sErsTi^jci s^srl-vrrn =^js ^ 

JT^TT, 51^ xfrs % ?rfcr SETli^q, ^ Sfr^ qq; ^J \ 

i 5 ?r ?ritz? ^g- 5 tsR It «iT I <rfr 5 :rt m-in' si^, 
^T srifqqcIT J?T>T =^S ^ JWT ) 

^r fsqj ^TU m SSTT^TT 3 )r[ 5 f% ^' 5 ^ 

(Gi 3 ai»r 8)'4 ^ ^ RsJt =?r^ (telescope)- 8 ;T^t grPtIT I I 

^?lci; ^ 3^5T ^ ?if5|f-*rrt sTi^f ^«it I 

=g?5>qf% ^ ^ >TT?=^T?5i ^T hct | 

3 cqf% ifsig) % III 10 f q; = 01^0 

^?:f%0 % 3 ^ srr^ cr^o srfi^ qji 00 015 ? f|0t %<a0T |— 
The separation of the Moon from the parent bodjr of 
the Earth took place during a comparatively late stage of 
evolution/ 

% 3«15^f3rT I 

1:0 00 % f0q<t0 ^011 00 ?r^^T 5 r farr f^qr 
0 ’TTtl:; 

^^'t^sqqO 1 % 0 i 0 T I— 

■ The problem of the origin of the moon can be regarded 
as disturbing to the tidal theory. Being smaller than the 


I. Biography of the Earthy p, 43 . 




earth, the moon completed earlier the process of cooling 
and shrinking, and the lunar volcanoes had already ceased 
to be active. It is assumed that the moon possesses a higher 
specific weight than the earth. (Worlds in Collision, p. 23 .) 

It is assuihed that the moon was produced from the 
superficial layers of the earth’s body, which are rich in 
light silicon, (ibid, p. 23 .) 

but since the specific weight of the moon is greater than 
that of the larger planets and smaller than that of the earthy 
it would seem to be more in accord with the theory that 
the earth was born of the moon, despite its smallness, 
(ibid, p. 25 .) 

qfl TIT?T fel^T sricIT I specific weight 

I I 

m specific tjH % ^IH % 

^ ^ I, m-. Jfi TiT^JTT iIjit, 

f% 1 snsfT 1 

ITTK#? ^ ^ sT 

I ws. STTi: 3^ (?rwr^) | fik 

lariq: % iitiqt^cw % fsr^^i 1 1 ^gef: ^ n? 

?rTf^ t ^ JiflrT (reflect) | | 

srq fcisq ^ 11^2 g=9r?T 3tT% 1 1 

Y. aifitu ^ firw I— 

Sf^5?lTt I 

?f5TirrTr^t?¥t 5ff3jwg: II ?RK|Y|| 

m ^ ^*tq3 qii [I] 1 

3^ 'Z«5 i 




^ wc [f«i!r ^q, =^?5TiT ^ ^ 1 , gf] sftqt % [Ji^ *n] | 

HITS? fiB^TT ?lT5rT#l#t % HT*J [f^ll®f-q!T5I S] I 

5T5r ?rrqTsfiisft gT*r->0T*i iff, ff^ qi^r- 

qie ciq qf qf;?qf[ |?rr i 

4.. fgqrr frf^^ ^qs'lqs^m 11 q*?T— 

qf^:[=Br?gTrfWjfiB;i!jsf^5?jTi^*'* f«f5rq;, I *?« ht® 
srq^ft—^ qf =5rfSflT ^ f«!ii [I], sf^f^ «ft 
3f^T [I] I 

qf 5^ Ji % sqqi i?n 1 sfMl % q;? 

» »o 

asq fisg- itn % qip: qrwT l 3?r ?rj?q a?[rr Jl 

^ *N 

*ft I =a?aJlT % ?rTWfr ^ 3^ fTflift ^ #^1 iTT SRPf 
f%qT I ^f asq ftpc if*i# 'k q# # 21 1 ^t % 
qJT tfR »rr 1 =^3rt % ^ qqr prr 1 

sM ^ ?Rt^ iiTir ?rr> ^ani q^ qqf Jffl i 

<^q =w7a qsT g^q f%a^T qr sV swqO nfe «ft 1 srq 
=5r?aqT ^ sfqqt ^ ?far I, '^'a S jqt I, ^ =qr5'a ^ 
qjT^qfa I, qr qff 1 ^ Jfwft? fqqq ?f«qqq =qTfcf 1 1 
=q5aqT ^ #JT qi 1 ^q-?ftqf^ qsT 5ftqq | | fq;?; qqj 
'q?aqT ii 3fe5f qaiq, ?rJqfq, qq?qf^ ?nfa fqqj^ I, qf 

twq qt 5fTq5TT =qTf|iz; 1 

^ia qqtcTTs^ % gcwq t, ifMt % % 

=#?a ^ qp ,1 f^q ^ qirqr^q gq ^ it# ^ fefqr 

|| qqT-^; ^ ^ 

'Tkcto ihas bcefl inuch speoilation bohcerning the 
ori^W of haat orateri. One hypothesis is that they are 
the results of t he impact of heavy meteofs op the surface of 

5i*q% qw ^ f^-snanqfl^ fa^st# wo 



the Moon while still soft. The most probable explanation 
of these peculiar formations, however, seems to be the 
theory that they were produced, by the gases liberated froin 
the rocky matter of the moon during the process of its 
solidification.^ 

?€ qt: JRJT ^cTT I qqr *if l 

qrs W55?T 11 qfeq % 

^ q?: i ^ 1 1 

¥iTq?ftq srf^ gtB q^5r ^cit I i ??i qq «n%rar 

11 

? Wi. ^ Moon 

fJrq;^ 1 1 qjT I f% q^c qrg 11 

qT«iT?«i ^ ^ qrrqft^q—qraqq str^qr % 

qinqr % iw ^ ^®'9 ^ wt I f% 

% 2 F« 2 ?q «rr I =q^ qft f-^q; ^ qq> srw 11 wi *ft 

% ?rfir ^41q qr i n qqr, ^ ?iHr qi % 
qra I 

?rr?=qq | q? 5i«q ?rTtq-?2T|5T wtq *St 

In fact, it is obvious that the moon must have been 
revolving “almost within touch’’ of the Earth’s surface 
immediately after the separation.* 

'qs’j 5!i:?T—f**!! ^Tq siq: qr^T qii^ 1 1 fq% 
gTq«4 qsT qr® 11— 

t?q t q spcrjrqfgqftr i qq 

qrrfe I ? I II 

I, Biography of the Earth, p, 54, 55. 

2* Biography of the Earth, p. 4®* 



^ [I], €r q| =g?5J?T S I Jfi 
igq ?JT?r^ ^?5IT 11 
f?ft ^ =g?s!W f^5i-fiivr i 

'^J=S--TO?T^ ?rfe m=^:T irfftlT % q^T =g5IciT 

I i% =5?5HT q!iqVq;4\ ^fler vft it sitcit 11 qnr— 

smiTp=^?S[^T SSTRT- 

I sr^icf^im, So q^g^fcr i 

?rvTf =^5 qJT ?rw 11 3?r^T ^rnij I fe ?r?r- 

wm ^T ^T^:?!I q|t q^tcl itcTT I f% 

frqqi qJT =5r?5 % wftq jbt ^itjt f^^dt q?:Tsf-ft^q % 

^■qiT StTcTT ^! I 

?r®IT ^TT: 

Q?f-JnqT ?nq: q5T qR5i 11 =5Fstn ^ % s^qvi gwT | i:5r^ 
mq: ^'t mm itfft =gTf|c!: i ^cffsEiqq; f^irfefecf 
ggsq I— 

?. qiT riq=gJT I— 

=^;g?ir ^T wg^sq;!' 

?rqTg’—=^'5flT fji^q mm qsT g^q 11 

aw ?l^l=; ^ iia=aa I— 

. »rqT g^qqfflr I 

: ?r*i!ci;—[I dta gw] mm % g^ ^ I , 

5 ltfl !^tt ^?5 ^T g?si?a 11 mi ?nq{ 

II 

::: v^. ^Tf pw qt fdt wh w I—- 

t. ' sr ^a fwwt 


Sg?lT5TrT |n=Tr2I2p^?TT:'’ ?ig[: I \'s\'m\\ 
w^Tci:—^- 
?njcr (f^52? ^rTT;) stt^ht [|] ^?, f^r^q 

fti^jf nqr t) 

3 ^: ^T 3 3^T53I ^fcIT %— 

m‘ l^olvll 

aiani^ 35 3v|v ^T ms I— 

5OT^ '5lf5fl[5Tf^?«r '^?s[?IT: IW- I 

^ f^o; ?ifTMT5[fr, sTg^n^iff q| 2t %5r ^ I— 

<Traq; 1 ^o^si^^ii 

?T*jTci:—Frn5q5T?: ^ ^ % qisiq: [%^, %tr] | 

q'Tg 3^T?!i qiT k ’^ e^s^rr ^ % ^r^ciJia iiqi 

11 OT't ^ % ’^s ^nitt % S I— 

Tfmj sg?T??T ^r^citggqt ?jjcr: i 

?It?r 55|5('5T?^ 5 ^: m- ROI^^II 
srqh—^rTsqfcrg: I, 

q| =^5CHT f^!!IT ^TilT | | :39q5^ q?^ ^ 35 I gsj 

Jt| I 1 

?r«q crq; uqiR % qig ^ ^^z fe7T nqr 
11 q?aq€q 3 *t qJT qq tti^t shcit 11 

q?5r«: =qFS f%qqq511 ft? q^i r\m t— 

^®w5nfq!i:=5Tf^T «rqt i 

53 S^tT^ fFT^^ ??W: II qTo \K\^o\\'> 

«rqra:—'q^a-^cft q^i ^ qMi qj^fT 11 , 

q^ % ^ i«qr 11 qf q^l ^w. qii ?iHqq % \ 

vqm ^t % =q5a q^ q^'t qsir 11 ^ 

\. g?Tfn qrd, qri gw isiqRo u 



t 11 €11^ I, =g?s q%- 

It I 

Jiftra: ^uifiifi?: f|?a^frT ft fe^ar I— 

i‘¥r?^^atR«T?3i II 

?q-5Ii^ S^aw^%a: 'R=q'Ii?^5F5i^ ^ I 

Ri^^: II 

^RRf^ 5R *rNTIRT?a: II*15,11 

?r*i^ 5 ;—a?j 5ft=^ in 'r?? ^t, m ^ % a^st 

^?[T I SltRT RTR, [am] ^TRT % [^tRm qf^^TT 
WTRT RTR] «f>T 5 JT [^TRRT i^ai |], Rt ?liT 

‘ RqrR # qsr [mRT mu ?r?sR>T?RR itar t ?rq^ 

%]l . ^ 

=R?SRT a%5mR 11 fa jrrrt Rir ^ ^f|a 

^TfR % ^fiRR ?r?aqiT^ ^ 11 

V. 'R^5*ra^, RT3 I— 

’EraarRri?R'Rr RR fiR[Ta:? 55 aii.l’Jtoie.s. % 

q^aia: I ^rasTfs 30,10,^10 ^i^vioe.!! 
?rRta:—RaatRTOT^ aii msa?! =r?s ^bt 
iRTai 11 

^ Rf^Jirr^?—'i^ ^ q^RTTR faq!5rcr 1 1 Rmr, 

=RRTOi9r (moon’s atmosphere) sjRcltRTcR^ ^ | tpr (con- 
densed) fiq ftfr |, Rf fR ^i:T R|T RRRB RTO; | ^a^T qf^tHTR I 
f% =R 5 KRT ?r*RR I I 

3? 3*5 i\^ Ri %w I f% sfirsft R?i5§r % f}R^ 

59% q^ RR%5i, am 3a% mp fa^a wt? Rama 1 1 



ht^t 11 a*!! 

11 

^T ^ ^ % ¥in qfi 11 

qTcT—?;)?% f^cRtcf ^OTTST qT:?=^I?q WcT |— 
fa) It is quite certain that the Moon is a waterless 
world. Oceans, lakes and rivers would be clearly seen if 
they existed and at times they would reflect the sunlight and 
appear intensely bright. No clouds ever veil the Moon’s 
surface. This is merely what we should expect if, as we 
have concluded, the Moon has no atmosphere. If there 
were any water on the Moon it would rapidly evaporate 
during the heat of the long lunar day and the water-vapour 
would be dissipated away into spacc.^ 

(b) It is well known that the moon has no water.* 

q? | 5 :% 11 

qiTfqT^q im ^ SW TO fff dlff % 

5Fq srCf 11 

JTTtrftq fld *FT ^rfijurq 1 1 

TOlst I I sfk sfqq't 
?rf5qii*T} 11 5rT»^q % sivr ^ itot ^ 1137 1 1 sicft?r 
%, ?ri»^q sr*nq w ^ tei qtr fr^f l «ra** q?T 
^ J5T g;TO 57if I ^ sq ^qqf ^ 

t «Rlffd |lq57 qs sncfl | I 

it q? gqsiq-qiq 11 'r fq fqqq m. qrftqqi 

Sftq?q^ 11 


1. H. Spencer Jones, Life on other Worlds, p, 72 . 

2 . G. Gamow, Biography of the Earth, p. 53 . 




^nSO 


^ cd^T g wrf^^q id ?(tft ^ 3^ 11 

?rTf^57 % 3W5r jfl 3ddr ^»iwt q^T?r 

11 ^ ?r^ 3rq% 5TfJT-?:TcrT ^ ^Fd 11 

3c7^fcr i:|33tTo sd^T 5° ^ T?: gjf f%3:T'cT ^T :?5TN|— 
^5T€T TTd^^: iSi^f I 

?!J?lTf^»Tifftf'IcIT: II ?r?3^?fT>T?: 

?r*i!5i;—Ji| I, ^ ir»iT-gg) fe?iT| 

I, ^ I srrg 3?:r?!i ?ro y,^ ^ft^^l-- 

«R^T3?iTfc»r^T i 

1^ fgqq t grs sn’n Wo y.^ % I-— 

3^^! fin% II 

STT'i^^ 3^?WT??r: %?I^fI.I|y,'aL|| 

'Ttcf ^ Wt'WWT’:?ITWWr?f I 
qdcT q-5w?^i^ g iK^ii 

»TT>d WTHWl: 3;WT^ I 

33 *=fricWT 2 tWR?^ WW^cT t lly.'all■• 

W*ITcJ:—=??SJ fT % WTft ^ ?i?f % ^IcIT 11 

wi mi 3iraT I f3[iT-f?5T % ^57 % I qdcT | [leg-J 

m t €1 jt [^I^r] ^W I m I 7J? t^q; % ?y. 

ql9T I ’iii i5*JTT % w q57:crT I [=^^5 ^] | 

t ^ 13;^; 7f?fj §51177 id =gfs # ?Mf!cr 

^7cfd I, asq 5i3:r«i^ ^ ^2C % WTSI2T % 5ITJTT i .w#»?t;t 

^ l[?T !7f?q ^ W^d WUTT^ ^ ^|d ?nqT 1 

\, WF5 w?rmf qiT ifTH-ffe JTTf jpcnjT, ®ro % ftR| sRjqr 

5f I 



^Jf l^vsl 

3r9iT?i;—iH qj^icTT | €r I' g??, ?5tn ^ ggiJiT ^ 

q?T q;?: I 

^«ii ^3 ?r» 1.^ 14t q5=q?r I— 

§3*=JT*. ^ I 

rg4iis^5r^r^ts^ iggR: ilv^ll 

iiS*^ ['Ti'frq;] Q?T?;f^q [f-Giiir q^ =g;s ^ 

q^ciT |?rT, g:q^ %5r% qr^rr ggtq qi|T sirar 11 

gq: qif f^^T I— 

=q?SWT'i:?nf^^T I 

'^5^»TT?^T I sq^qf; ?r»='J5^qTq^^; tK^I^oU 
% ql4 % q:T qqqr I i 

q? fi«q ^ qrpct % feqr 11 qiiq qrsig^ 
HflclT qq q?q I— 

ggw?; ’q^^JTT I ?*;lvo|| 

Wi—§s*qr: [I, q«rr] =5r?sqTJi?sr4[|] | 

^ tn: ^ qr?? (flqw % ^?oo q^ ij^4) feiqqr 

q:f:?:Tr^'q?^qT^ 5rf% i.f 

^Tf^^Si5q ^wqfq I 

qrqrq.—qq ^ [?rTf^<q] ^ t3;q5 xFsqi % ??1 h 

11 qrtfeq % fqqft ^eft 11 

jij?itj*i qrr ira^q t— 

ffI aiVRItll 

^ f%qq ^ qr^ f^rqg; YR-i. i qq q?q %iqcrr |— 
\. «nfq; -gy<! r i qT g^ qi;^s^ ge?srf% qqq i 








srsiTC I 

f? 8 n'^?s?T^^|ii 

W«lTti:—zf?f ^ SSnij'; [n>:=?:f?jf %] ffTAsq-jq^ [reflec¬ 
tion] # ^?rT, cfST ?rw ^TTfeq q?t w4l=5Jni,==fjii=^'\' |t 
[^r^r ^] I ^ Ji^T? =g?5jqT % ^ | 

^T^i^TSiH ?3-tft^q^% mn t— 
ar^r^gq;. I ^qrrgq^ i i sr?gffg gi l 

?r5fg I 9r5ig |t i 1% 1 mm wm li 1 
^ ^ gt?: ??g?qTtf g?a 11> sudl-11 
fecqttf—^f^qqT «i^g ^ 3rr?ft I, ^ g?s 
8 ?r?gfg (absorb) It ^ sit^ |, gsg: t Sfqr 

grqqt tftqqr't ^ gigl t, q? fTflqq! qt*q 1 1 

^qqf ^fgsR I, m ggfqqpr g?l Sf^affg m %gT |, a) 
grsrqqg^ qrr grq ?rfq« I m giT 1 

?qTtft rjTtq t fg qfg q? fegfai |— 

gi?! ?j,gq:f?gj(gF5’Twgg:«nqrg5gT?!; gpsgqsgRg 
gg: qftfg: qq:Tf?q sgtc^gT^tgj aj^sqt ^t?it I 

q|T % %q q^|g ijm q^iqgg qgqg 

IfTT 11 g^rqgiq t g^riftf^ % fy^cgifq s r gg , 
qrgqTqg t qgigtg qr«q %# 11* 


... wgfi,,tt' 

^laTf^rqj afesg qi^q^qq qggg |- 
qj^^gg! sr^g^'g^ l gr^ggi ^1351 giggi 9 iiff?g; 1 
gft^g gysjgT: 1 gggrftr 1 ggt; 1 

qgig^t ^figqfi^fy g^%Si[fsgyg 1 tgagg ?o|^ri?'?113 
t. «tgwft gqw g ftreggr fg tpftsq qrr firgn sgftg ^ 1 1 
q. g« ??S I tgt, jg q«5 I 



HT’JI t ^rfj^r: cO^cT ^cTT I I wf’JT % srig: 1 ^5: 
% ^rrf^fq 1 sqrfejT % \ =g?5tiT % 1 % 

f^cj;. I fcT^'t 5(tf% S ft I 

% qjqiT ft 2ii ?qg t f% mr^g ^ig ft ftsj 11 
srrgf (oxygen) | | ^ft |) ngsil :^g[T?r ft ?rqft ^=gft 11 
|WT^ mi 9rfiq-t fft) UT^I! ft 3I^T ^'cT ^ai 11 

«rfftT: ft gig sd'a ^lar I, i) ?ft\ 

% %?: qjftjT qtft ?o q?: 11 srTg; ft 

T|aiT 11 sT'^R^^q gqg: % fiift ?r^WT?qi'«r 
ft ?nq: ^ siia 11 ^rg: ^ ft 

^ «iTq;^ f ft qi^ai 11 wifeq ft =g?s[nT ?(l«a ^ai 11 

?rft\ %«?i g% 1 1 =a^aT ft ^ft 1 1 $ft, ft 

?rjft ?r|f qi? aqiai i ft ^'a t, <ti ft) ijjg 
ftt*q 11 

?cr?ft ii <iRa fa #q; ft 11 % ^g. 

ar^ a^v^q; ft <ft ft ^Tftt ft) jORa fgff 11 
ft) 3rft^ 11 

ft a^r q?T I | aiaaftq 

ftRar qrr I— 

fifjRa# ¥rr»5ra)iTT ar gf »Tr?gTsfsr^qT)q?afqc=^ii 

K'i.mW 

fa q^: fraq«! q;T iiwaa I— 

?r«[!a[,—ft gwa Rfjfaa t, [fft)%Q:] aaqial 11 

fRaftr ft ftft ^|cf) 11 ft fq^ial |, ai aCf, 

aaftt ft jfta-ffta q^ift! ft 1, ft fftqa aiaft 

?ftni I I 



^ ??r 8 f ^ 

^=qT I, m ¥[E ^ JTff I 1 ^?5r T%^cIT t— 

The planets are cool bodies and have no intrinsic light 
of their own. We see a planet by means of light from the 
Sun that falls upon it and is reflected back. As the sun- 
light penetrates into the atmosphere of the planet, it is 
partially scattered and partially absorbed.^ 

?rq!ci:—ntt ?rqJTT iiq;T¥ ^rilf i aft % ^ 

I, q? q?q>^ jjflci ^ siicft 11 gjf- 

siqim S l?rq;^ ?f^: sr??iffcr ft 

11, 

^JT*. %^?rr I— 

Though the Moon appears very bright, its surface is 
Sctudly a poor reflector ; less than ten percent of the sun¬ 
light that falls on it is reflected back the remainder being 
absorbed and going to heat the surface.* 

5gfqqr t af^5[rd % ^ cr^p ^f?n qjT sqiqr^ 

gcjT ?qs I I f"! srcOfeq 11 

qJT qf|cr q^Tffqff^: ^ ^ 11 q^t iq 

3*5 R^t; qq: qUf % I 

=q5=5iiT qrr qq; inq | p m: 

/q^jcnr qftqqr qji =qTrfq i ^?ft wq^ui ^ q? 

ftqi t sf*T^ % 35q??T qft |?r71 q^fg 

qBT # fqq = q?5ffT ^ qqi qf qil^T ^ ?rqqT dTq 

1. Life on othfcr Worlds, p. 49 . 

2 . ibid., p. 73 . 

f. fftcTcftwr:tq^Ptrq:ftqnqtrr,?ro,5oqTo,t^vn^o|i 

f^qsnrtq! ^Rii 



# IsT, Jfi 11 

^T ^T^T 

215 I % 2 FT ?rstT (J:^ ctT^W ifiig't % ^TTI?^ ^ 5 ?IT 
I I ^ ^?)Ef f^^ctT I-— 

In the telescope the Moon appears as a nigged moun¬ 
tainous world..,.We are able to see only one half of the 
surface of the Moon^ because the Moon always turns the 
same face towards the Earth, the other face being perma¬ 
nently turned away from us,^ 

2f| UfT^IT^cr, WTf^ciq^, ?To it qr^T SJTOT I — 
2 i«rT qm i 

?T sg'i^ 5Frg^^ ^ ?r5iTfl?r citwctt II ^ ll 
srsrrg.—5Tq5T2: fffiqT:!, % qT?q EinT sfqrr^ =??gnT 
^ qls fq;gt Iigsq t 2 T|f qt qqT5i % ^ 55 % 

f% =^' 3 : qft tfts I gff 1 

«qT5r 1 % f% ?r5qTfEf-Tif^ ^ ^ t*iTg ^ I ^ 

wg# ^ git I 

% mm 'TT% ^ 5 ^ m im-ift 

3^7# ^ C^ctfgqqqj crq; ?rf^ g;^g't I Sfl ?nit 
grgi I—f^’s^STiTgf Mqw, wo y qsr qra I— 
ggffe ^»Trfg 11 

wrg^ ll=; 8 .li 

sr^^f^TTT^ ?r%5f gsn I 

gffHETtfq^ I It® 11 

g grfgft^R'g g^??giqt feffg 'g i 

I, Life on other Worlds, p, 70 . 



X^ :?^€i q?; «ft'q5ft stqsT % ?f?t ^ qt’q I— 

JtKTT W5ft?*if sr^sTTf^'rftfti’a^^ g1[^TN«’^- 
»Tr? l 

=q jjstT'jI Rie^Ri ?f%5=|I^ '^?^3TM1J3Lq5F»?t’^ ^tRfT^T- 
qf?q?WH.^f5'5qt I wq^Rrsar^ 118.011 

5TT^f5^Tf^^? fqrrft?fqR:RT^ ^TS^JtsiTiTqt 

wqlei—€gtt % qq; ?;i[^ % 1 g^a ?^qctT 

?rqqT ^?iRiRq5?iT qiqrfa it?ft 1 Ris qqiR ?qT^ mi 3j5f 
?ftt srRq Hqtq $ gg^n 

ftqT^rfqqi ^qrq %^cit t, qq;R IrqfqTi^qfr 
giq^ ^ ggsT 11 gq§r f «qF q^ a gqrqjT f ^-irg ?g 

5Bq a it^IT t 1 \ ?fg^ srqqi fqctRcI qRqiqr qigs't 

5i^ g;q?; ggeiT I I 

guqi % qrg % qis qig vtu^^y—ci^T 

jq?q ?^^Rc;—a fi)^^ t I fq qq qisl ^ qigs! 55# i^T 

gs'q; gfrs%q 11 

qg^r mi qqr qqj qwR ?:iqT 1 1 gqa J^qrfqqq q# 
qlt ^qr I qqr f^qqi 5555 qf^qj f^q ?:Tq a qgg: a smfft 
I, gcfqq ^ gqa qqq a t^q qq q5r ;3^ 5ij^ 11 
qt fq% fTfqqq qqi fqqq qrrq jr 1 1 qf ii;i?q # 
q;q a fafT $ ^qm 1 

qR^qicq ^rq ^ —qr^qT^q qq % ?rgqT^ q^g; ^ 

qrqiqqj ffl: qq qq?:qi 1 1 q^g a qq # ^rni- 
q^qr q;T q;qq 1 1 gsT^tq^qT^Rq-q^q q;i qj^r 1 1 ?aq;c 



^fcfT I ft; 35 8 3I5f [?r*I^T 55r 7514] ^ 

SJTcTT t I =5rf5 % 5l5r ^ ^ ^cTT I, 

?rmi; ^ ??-|f grrqT l qR c?r # ?rfgT sTi! I 

’TtftjR ftftT!!?*?r 35'? ^T t?:^ ir«f excess (=?fTft|^) 
^^cIT I I ?rft^3T ?r*RT expansion ?rT’^’T-5?t>T ^T f I tR 
?rm^!i ^ srft^ciT R|t 1 ?ra; ^r? ft=5T?:qft5711 “^fs: 
JiT ?rr?4^ fqr |, ?'?r q^ rcz; ftft % ft^T^ ^riq^qq; 11 
^’ffTWTRTT—-^rmqT^qT S R^; R% ^ Rqist 5^^ 

t I 3^ =W?5flT ^ 5iT3T t | JT?T*?T^3, SfTTf^aq?, STo 

^ 0 ? S ftl^T I — 

?r«n iTRiwif^nRftj^cWRfr i 

fr ^Rftr 3*TT f%fe HUH 

iJRTWTt^T ‘^5qT R sr^T3[T^ I 

2r8rr irr'^r '^5*rr 35?: i 

5^^_f3ptr If^j;;; SSWTWT^qT 3 ftTffR^3 % 

Rff ^’sraq, q^ jni?r ?3qrr 3if ft3T l *b>^ % =3^5 

Riff s?^!(mT t |3<t ?:t% ^ STTH it«P9: =3fs:jn wt%3 ^3t 

ISRJ I 

3R 3JTq QJ? fITRt '3^5 ^ TO ^3T I | ?R%<? 

¥3qR aT?R?t ^ q;fr |~ 

'^!=?m^9rRWR^J5C^f^?*rq^«735r^ c;R=:|l 

c?^r] cf JTfeewt^ftr I s^To ?l^|Y|?c:—11 

wftj—3?f 3 fr! S =3?5q>T'3 nf% qJT 3 |«rr 

39%«I I I ftiR RqST^ gsq^BTRf Jiftf (lens) Q?f % ?rrq ^ 

I, 33t xrqsT^ ‘^?5^?3 JTfti =3?5 % ?nq:-qqT3 

^ ^fe3 5r5r'ftr?i?Tt Rq;ft3 q;^ 11 ^4qsR3 



^ T?r f%q?? qjT w’ljV 11 qqr— 

ff ^ =^ f%?iqn?^g% g?iT | 

?q5f?r^ =t^ ?irt 

fsm >7^ I 
'q clt^ ^sn'T7:q^ 11^11 

?J5V!(i-7»T!d7T1^7ir wn > 

^5BTf?r WfT^r^f Ih'll 

=^^15^ ^fTWcf ^ Ucll 

9r4gt^f|?7m, (^)) ^ 

V 3?q?ST I J ^Tt^TRI cT*!! HflTJT qflT WT 
111 ^rimq S 3?qR?T ?q!ftqi ^ a^T?; qii 11 
^qqr[?g, =q?sqiT??r 11 ?3?f-f%7^ % ?q;[RTq % ^ ?rf»5T: 'ft 
fRqrr^r |, ^^. gjfqsT^ci 111 =q?s % ?f?q^ % 

^5qiT5r qiTcTT I, q?=q?5q>T?^ q;|T 5iTcIT 11^ 
t qj^grr 8 11 

?rfl7#7r^R:q; qT=sr?qf?if3 

qi I 3?rq;T qr^ |q=5r?s ^ 

iq>qi ztqjT ^ I— 

sirqiT^fiqif^ i 
^ ^q:45r*?q5f5r5BT\ g i 

^ =qr^q?Tfg^’? ^ ll^ll 

?. ^qifarqf qrx 3??rqf ^ %o %% \k qq: irt wt | i | 

q%: 5i«q qgm g4q!l??r % sraqg |>m | i 5 # 

I«5 q, aqr—^qnTfq^qw q^jq^fq ahs^-qq^a qtafa: 1 
R. aqfa ^ 'qjsqsija; 1 qreiqqmfqa, ^i?qii 



?ri^T’?r 1 ?rT^?r ^ ^K I, 

=^r?S^T?5t I 

iTcftcf i^ciT I, =??5:q)T?cr ITf% ^T UT^^ftJT % ^^i 
f^ftcT qi I 

ii ?ij^qiT?ar (?nj^q m^:)'' % f«i5T 

t~ 

’5rsnf?f?iTft I 5i«nTfr^TRTf 

5fr^ ^T ’Tf^’j'szr srfg^q^ ^TsT 
mT^^fcT, 1 I 

?r*j!?j;—Sfif ?nfle<q ^ [?rf5^: ^ 35q%] i ^ 

?^c)T I m ct^i q;T% ?r«(WT [?j?t5bt??i] fif^Q 5 ^ 

qpc % mHt 3F|i % ^q^f ^ q;u % 

^ar I, eft »Tt^K 5I5T 5r?raT 1 1 ?? srf’JT: 

?rf^5 ^ srraT 1 1 

^?q) 13?ft^=3TR R^nr sr^q^iT 3^Tq?ii ^ mfk^n % 

^2^ qR:%, 3qft[ % imr? j^qr t, 

^ 5jii^ S ?if?rT2JT I 

?r^ ^ I f% qqsT^; ?j,4qnfg ^ 

qjT %5i fteiT I, 3?ft ^w{l =5F5qrrfer ^ =^?s q5T sriq: 
iq«Tsr WT ^cTT t, ?r*i^ Sftsft % giq^ it^ ^- 

qjiijr ^ qrr sit^ 1 1 

=^?5qiT?a % RTH ?t^ q^ f%^T 5rr gfelT 11 

«Tl =f^«BT5eF m S^TJq ?TCf 1 

JFfTWfr ^rrffciq^ ?ro Wo % ■fJr»JT%'%?i ft 

wq; q^ l%=grT^#!q I— 


?. 53gtTw?rfTer, ^t?vii 



;^c:o 

IfT'TT^Tf^^T^rHq: I 

3TFW: TTeT— ci?l^ V ^ 

=5r^f’ll % ^ ^’TT %# I— 

?JS: ^TTg I 

?r% ^T5TT f%?5JTq^: !IR«'=II 

tigtflrTTtJTtTT^T JrfrW: I 

^’Ti?’=«flT Tr%^T%qrj: | irvs.II 

fsWT^icf Rr^fjT^: I 

’TT!^ Rr^m?liirvo|| 

; cm I 

; ^f^^STTTT^' ^rft?rT?Ti|rI,IRJ<?ll 

^itjt m s’lT’T S ostT ^fofrtrrf^t’T 
qR ^ ?r^ I ^ JTJfl a 

0;^ n% I iTfiTg % ?rf^ciT ^ qint a ft nqii 
qsfi % =g?:f’!i % 3a qf^ft af% f^qnr I 

af^a 5I5J >i5aa: ^ aai I 

’Eff j qk^q—=q?5 ’5’f % =qRl qq> 

jpjaar’ia ?rq?qT ^at 11 ?aaiT qa^ar q^rsiR fearar 

siw qf^^qi qTg-^>5i-KfR?»rq^R^5?qi?f 

ai 1^ 

gfqta:—qfitq ara ^ ■w^r % aT*i ^ 

?. aj?ft wpfsj ’tara® wganaa <ri atar m, (rv^) \ 

faaa fara aat aspfar 'at aiai «n, (r?^) i a? lam 

wiaa? at a’ca af^at at ntiRatat nata ^tat 1 1 
R. waaa atatr, ?o rux at ^a i 



55? ^ ?r*igT Q? % 3?'i5? Itm I I 

tTp^^ 5T^^ Jt|T % fJl?;? 41 3iT^ I I ^ 
fir^ HT^^f % I I 

vn?^ ¥14f^crr 4 ffr^Trfefeci ^=g?r I— 

33?;3r: 'HS' I 

4t7t?l ?55tlT TTtOg^fl^lTnLII 
^ i^T ^51 HU 4ql3?r % ^Tl’H 
f 11 

sr?? 8 ^ flTZJT ^T 3?^<3 I I 

g«iT 

Hg 5u?[ ^RT ^«i; I— 

?if5[i^r ^«t: i 

srqtn^505c?^ kw - uuRf«T: ll j^?|J(o|| 

qi^ff S arf^T afT?^ =gTffo; 
=g ?5 qrr I ?l ^rqlw ?r*il?i; % <?tw^ wf^ % 

qiT^^f 3<'7?5r ^cIT I I ^*I % HT*I 39% ?R? ^ a:««fiT 
415[5crr 11 

HU 9TU?—Hg gu’u ?ro ni'i^, !(v cr*rr srs??® gu?r, 
<14 uiiT K's ^ 4lt 11 ^ ^ 'RT^a:- 

xn ^ ?TTJt =^§n?t 1 1 ?141 g^T# S 4f?l % 8 m 

»cR fl Tiiz: 11 siuT?? gu?r5*T 'rr^Fg? ^ ^ f^o: 11 

?gs im-), ft’f’T (wjht), 1?:, ^141^51: (snsfl, ?u), 
^rra; (n^r«^), 3UPI:\ fl:, S^w: W^i 1 

% l4q;Tf5T^ SHfe % 4fU 5^ 
\. 4 'n*! 11 ^gt usrln?!: 

HTTT q? 11 





% fWT^%r%cr jtth q| nij; 

^ 3 :1 =w?5H5TT (?r^gT ?r^! ^T I 1 ^: 1 

I fq; I gT5ft I I?r: | sjtI;? | W\: | ?T^: I 
^ =gfaHT spt g % q? ^ 11 ST’^^T ^?s: 

?rsiT fqfl^t ^ f^tT ^25TT I I =?T'S: >7% ^ % 

%i3; ?r#, f^?fd ^T 11 

iu^ ?r:?f ^TTflt % ^ I, If^'^ 

^ *ft ?r^q-Tnn 11 ??r f%qq qii JTJvftii: 

?Tnq ^ ^srrq^qqicrT q^ift 1 

50?!?: ?RVUo IT?3 ft 55 ^-qJIfq ^?3ft I I 

^5t; 7—jri?r ft ^r^crft^ ^nfeq 

q>|T 11 c^r «r«qTq % ^tt^^vi ft qjT qj^iq" %m 

11 !?T3q?qq ft 35q% % sTq;^^ ^fft ^q ft ?3t^T 

11 ^T ^TT?; fftTJTf^%31— 


q4 

Sirf^q: 

315 : 

^rrffteq 

=3Fs:qT 


?r?q 

qqifft 

9r^qTif?q; 


^qi^rw ?r5J: 

qft^: 


wqT?37: fftsuT 

W5r 

ifftftt 

3r?3ft=^, 




% ifiift; fft?rT ft^Tsi ?iTO?TT 11 f?r 

ft ?R 51^3 35^1 ^’?II 551311 I 

^ XS- ^3q«t % q^qiggi^ 

?. ftq «mra |«'^fc» ?rfftqH fefsiqfijrqft fsrtqfraW 
?o qt ^sr I 
ft qi31?3^ sqTfe ft fqft faq[ I I 



=Er^j?T % % g-ra ^ ?r^ (?rTq: % «b^!I, $5T?; ^'^ ^) 

^r|, I sT^ I 

ogi’sm—5[r^<T*t % it cr^ ?n=q ^ g^5I 5r?g 

I— 

srsriqfg I q^n*. q^^TT ^Tfwqftgiq-Tq:i 

?fq??r5tTq[, 

?r?q ^qRtqTq?q i qv?Tt ^q'ngwj 
tifirf^ ^rf^T ?tT^ \ qiqfc^^iT^ 

irfsiTfio i giq^gj 

5fg!*. IRII ^o ?otvivii 

?r»^c!:—qgTq^ ^ f5T^=5R q3rr?il ^Bt g^qg |t3; 
qrq't ^ l 3€ [q5rrqf?i] ^ gq gqj, g|^ 

gq?g?; qq?g, qi'^t ^ q5t lo; i gg^ gq gq^ 

|q, eg ^ggf % mi s^fgqf nx \ gt g> % s^fgqT, ^ ^ 

g^ I % g^g gg^ ^ggg [1] i #ggg^ gg^ 
g^g ggtg?: % g|^^ 1 

g-gg ?fggT—gg^g gingi ?=?rrr % ^rggn qq; 

ggwi 8 ?oc;oo gi;^ I p ?rg: gf^r gg?g^ ^ 
^oi;oo,ooo g|g | | ?rg: ^gt ^ ^ i:g^ ^ g^q 

I, ?rgH '2:'^ ^Rq i 

to aio 5^|\9 ?ii 

g^5i gw—qfg^ g^^ ^ gq-g^g gt 

11 ^ q?? qgt? w[z ttg % g^ 11 ggqg t ^it I— 

trf^ giggif^i gRfgeif^i gwfiu i.gqfteifg: 

^qgwftj I gfgji.^^qf^«g5=t i er® ?oi!(ivixii 
^^9 g^ ^ % iR^q! % gig gq-g^ 11 
%. w^ggg «i!i ?fg?Tg, ngg wg, lo ?x® > 





sifjT. fqcrtr giq^^fTO^I 

3r«ilg;— ftcTiif % # gsnqi i 

=^;5 % ?iT«T ^T ifpf^r?'? 11 q^ fH ^ 

% ii3)cr ^cri I f% % ?qTJT-5q^?*TTq?r fqa^t q;T 
?rf^«F 11 

qf JTf 51 cTTU JTJjffrT fuft f'^qj crq; 11 qT:?^7?q 

5q^%f§fqt ^ |-5r)q> cf*TT ^ist % crT^T3?t ^ 

11 

%^aiT I— 

A more detailed study by generations of astronomers 
led to the conclusion that our stellar system includes about 
40j000,000,000 individual stars, distributed within a lens¬ 
shaped area about 100,000 light-years in diameter and 
some 5000 to 10,000 light years thick^ 

11 

?rT5r ^ cikt^ ^ ^ qSt I, wi 

fqsiT ^crq^iT % 11 

ainqi ^ ^ qn nqrr?: % 

*1^51 Jiij; 1 1 q*rr— 

sT^iwrs JWJii «r'Fn:?in^*T>l I ?TTfjT ^wr^rfin t 
?:iKRj|r*li wm ^ffcT €r?^!i;?if, %o ^!(e. | 

^ ^ 11 3ft? 11 

% 3rg?T«rr % 3rqj???ift cr^ 5w 

11 - ' ■■ ^ 

1. One Two ThreCi—Infinity, 1953, p. z 66 . 




^ iTj%—1:9% ?rT% ^Cf aT®=m % 

I— 

^Tf% I 9Tf9 <Tft:qf??i I ?iif?r 

WT^lft? I tipgfi^jcrr p (g^f) 

^ 9^51 I, t 3[f^?!I % H3; [^9 ^ 

=S[m ^t 3% I I # ^Tff I, % 39^ ^ % |t% |Q; 

2TO ^ ssft^ 5n% 11 

^ fI%—TPS ^ 9f% w5q q^Ti: 

^ ^cITt 9t I I 3?=%9t 5[Ict<T«I aT®?II 8 ffpraT I — 

|?9T [f5f^«BT0 ^ t RT'B^ %<nt 9 1 f 

^T «p?nf% 9^1% 5iT=s§ 1 s[ro ^iURiiii 

?r«i^(i^—5t f 9 ^= 92 i ?rCf = 9 ^% [f%9?%], 9 tX 

9^ qT=9^ f3E?rT ?r>^ f^9^% I 1 

ffW —9^ irfcrqf % vim m: 1 1 f^g 

3^^ll ^9T I— 

5ii!:^% ^lEnt^ir ^^fti 1 
iT?rf%*F?9F? ?Tfw§4«rF 11 ^i?rrii 

?rqk—M"* mm 91 % 9 ^ ir% |, ?n«n^ %*i- 

ggj gw q? 1 1 39^t [w9t I], nfwwT 4 

*fiT I 

9 ? ^ 9T9t % SCT % fT9-ffti; ^ qiH | | 
93:391^ 3 W-JTfe » ftWT I I 39 ^fqwt 8 9^5f wfw^ 
% Jrf q?ciT 11 

9^ IMW 5[T5Hjr WI SIW99 |— 

5fgTPTf9; q^ g T^99 I ^ 37Tf98?9 i 

t. ¥WrWlSrt Wl »F9T fw^JTJwM: I 9* 9f0 H?u 

q. #f«wf 9t 95%^ «m 91-wnjm 9 fNi i 



rt»tw?j:i?i^rii 

?r*TK—RSlTqf^ t # 3?q§t f%RT | ^ 

% R^ ?r?;% I ^ 3ci^-3ci% t ^1, [ift RTH fr?! p], I 
^Rcft % ^tftq I I XRcft ^ R^JcI |R: I 

g^fJT ^ ^TfclR'f^R q§^ ^T q>*R I J [51^3 
% ?rRlq ff^ ^ RTH fcr, 5T^ % ^Rlq 9:?rT ^rCf I^tt i 
■^Rcft ^ ?rrR qft |, f^?r ^ ^ 

TS f ^ SITH It?, R5 f^?[T5T 'qiT f^RR t I 

crq; RTci ta?R \ \ ^rt w t, ^ qg 

11 go ? % ?rggT? RR5r qg 11 
tR^Sr ^fR—S«2r ^tsR-ts^. q? RTcfRR % urtW % 
w t f% =^5jOTT q>t 15T^ ^ff ^cT 11 ?^rqn #fT m 
% RJR11— 

^gRT^ RRfef^^ g^T^g 

RNtsI?!! 

?rRlg;—[^R^ci:] ftqgR ^r^Rfg g^TRST?, % ggr 
[spaf?^ ft] ^qg fttqft |, g% %i t?^ [=rt?s] ?:ftRRT g=^T 
%■ giRg: 11 

R^g «r%^ ft gfti Rit g-T^s ?f^RRT ft 11 

R?g I, RRT t3tq-^f?RqT ftl^ gR! g?! qf^gf i 
^tRfg Rf^T—?rgqR rr rrr-r I— 

?TH^3 5 w I 3 r:t-5s^t l^lRl^lvii 

g[»ftg:—gafqqt ^ qi^ 55 =^ ri rtr rt i ri rtr rrI 
ft), cgRtT ^KRT itig ^ gftnT l 

% giTT 9iTf^— c^^-rr; % f%gft gft, ftigft 

ft^RTR, f%gft 31? R)R, RRT ?rFlT^, RRT ^Rgr, RRT fttR |, 



Its f^52TT55tTi!T, ^ I, (?o ^U) I 

^RT 

JT^It ^T f Q; <15 ?T^T ^T ^*Tfr It 

I 1 ^ff-^n ^c; ?!^5I qt ^1 ?iq: t I 3 IT: ^ iz;^ ^it? WIE 

11 ?:?r %i!T ^ ai^Twt ?rTW?q^ 11 

gfTTT STFIT—5IT§I^5r ^ SR^^T |— 

5Ti%^ I ?JTfK^T5irt 

?rTT^<^q iny.RWI 
?r«?tcj;—gi^T if^lt % 8 ?rf^^ [?ttt:] ^ I 3^^ 

% ^'t 3^ 9fit, % ?itz:t |q: i 

8 i^g5[ I 3 ^ I % sTTTt 3 T?;t 5r?lq^ir 
ItR I I f JTT It I 2 ;«P Efilt? mz OT >0 5T^5f ^T^T-^T ^ iT|f I I 

t335^fW—^ ffHTS; I I g^RS lil 

*?TJT W ?5Tt^ I— 

RVi^^sH 

?rsit?i;—-5iT3fft Riffu;, ciht^ silt, ittt: 

I R?5 *it I, ?Tt? ^ cTTU^ ^ I 
g'TTT^ qjT ^rr^TT—3TU# % i?^ stt^t? 

3?^^ ?rT?r I— 

3KTJI^5l^qTftTr 5t3Tf3 5 'TCWltt.l 
^TcfTf^r qs^ 'q^qrft ^ 'tq qtsr^ il^ocll 
•jqhTffTf gTf3 5IT?:^T?Tq^^Tr3 'q I 
!lt3Rra^?rt5iTfi!j 3 11 ? oe .11 

?rqK—ciKi^rt ?lt^ 3^lt % Itir |t^ I %, 

^OQ ItSR, Voo Itsiq, ^00 5?t5!;T wt^ It ItSTS? I ItST?? 

?nf^ *ft wt? ?rs qrqi ^«itcj; ^tt^t qt33 qt 1 1 ?3 % 

^zT m^T qlf 11 




m m 'ijT ?qg irCf i 

^Bqiqr ^ ?;5r f^’Rt «it, ^ ?rgi?ci^ i 

Jil iqtRiqi -spi *iT I m: f?f% ^cq^iT f^T^ 41 

4tffiq;,t I ffl ^ ^T ^5! 11 

f^g- ajqjTq; !!rgT?ct?: 4tfci«t; I, 3:91 3«RK 

4 11 ^qiqr % ^ ^9T 11 

% 9919 51?% *Sf I % 41% 

%mii‘-- : ,^, ■■'■'' 

^?^r«T? 9 T: %t^qTT 99 :. 1 fe 9 l^ 5 # 9 ??r I 

9 99T f^9T.^^99.1 9Tf4f?5iTtSf*?9:1 ^fs«39r | ?l?ll 
%>« s‘?9I—f^^Tgfii ^5: 3qf^^?fT qiT 3^91 353 

ciq; t l^T t I ^ f^9T4t % fm i 

^Tfiq*! ^ 9999 I— 

995 ^9T 191^1^19: 9J5lT ^c9T I 

^fivr; q49F99 i^i'i.Rinil 
?r9l9—9|1 ^?99 ^9t 4 ?9 ^ 3*91 99T^^ 

flpfn# % S? f%9T I % 9T% 41 ^ ^9T9T | 

■ . % if^ 3=®IT (999 41 gr’lftsl) q9T9T 1 9r^9-.^9 

% sRiq^F 3f*<4t 9r‘9l3l 99 <?T | | 99 «nf5 4 3<?IT | I ?9 
99 41 9l,?rf^ 1^ 41^ %q 99 ^41 ^ 3^T 99T9T 1 ?9 

3«9t4t % 4R9r i^q: ^41 % qiiq^r 999 - 99 ; 99r xwi % 1 999 

f1 ?r'9f% ^ if99,9:fI94l9 9?E 99T q? | | 

91 99 ; f^^41 9^ 99f9T I I f9l 99 ; % ^ 41^ S? % 



I ^ ^ WT f m I 1 ??r^T ITTHTH 

^ It ^fT I I W— 

Although the atmosphere extends, at most, but a few 
hundred miles upwards, the magnetic field is appreciable 
upto a distance of 10,000 miles. At 400 miles, the magnetic 
fields intensity is about one eighth that at the surface.^ 

% ? 0,000 ntoi w? 313 *^ 
^51111 ^ voo lO^r OT?: ?«risT ^ I 1 

=|5i 3rfaR=^ ^ 11 

fi!n I, ^ii# gwnt 

50 I 

m '^5R?6BTtC—aT®=QI n?qt 8 ft[5rT 

# ^ fe^T ^|T I I q«lT— 

(^) W iT[^^] f?^l 

K[o ?Hsl^.Ro|| 

(^) q'TT I ;5s[??T Tf^^l to^o^nsfel^ll 

<15 %o \\3^ m 3ra^ ^ f^^4i5T 11 ?« 3^?: 

f^?n ^ ^ 1qsT %• 

ftrr 3ft< fer^T t, ^rm f stt ,| q^: ^ % 

% ^TJT^'t stTcI ^ ?rTcft I I 

f3«?r-#dST—StTSRT S?W=^ I— 

^ I wo^ro qivil 

f'R f??rT ft sr|d 

I I 

I. Radioactivity and Nuclear Physics, New York, 
p. 286,1950. 

Wo ^Itil^olVil 


% ?fqtJT 'f? ”TqT 11 

—fq?^ l:qT: ^iT ?qTrr-f^q f^^JTWt ^ I \ 

5H5I# % I I ^«tT— 

?r [srsrnf^:] i 

^TR^T?ll 3T6 ^KRIill 

?rqK--sTsrrqf^: % # g^ti | gq^ fqsfrr?ft 

^ ^qifqq f^qr i 

??[% jq: icrqqq ^ qq=qq I— 

q^qj I 3ao ^l-J^RRII 

fq:?% l:qT qsjqrq^ ^, !3 ^t 

(3r‘q)^) ^ ?q qp' q3 ^ ^ l 

fq^^qr ft oTt^l % HTq qjT W'q qqic: 11 

fqif^ ^qr q:f^f—qq qrqq ^ ^qr t:?qTq?: 
^q q;|T qqr 11 ?rq^ qqqt % firq ftqr | ft fq^^^qi: 
^ftrqf qrqqi q.q-^f?qqT f I fq q«qt ^ qrsiq^^ t 

qqq;TqT I— 

(q:) I fq^^ i jqo vinm 

(«3) qw ^ fq^ ^qr; i 

?rqH—^ ^q^^^qr ^ftrqfl I 

qq-qf^qt ftq qqJT?: ft^rr^ ^ ^fqt I, q| w^qqf- 
qt»q I) ft?qq It qiq qqq sr^q Itct fq; qq fq ft^ 
^qr; % qi^fq-f^q itq>?: ft’qTf ^T^iqi qz^ 11 ^ 
grttg^ t q^ gfe;^ °^qT fqq—q|;qt qq®^ qT=#r 

l. 1^, 5q?85 ?V9e, ?*;o » 



38cr^ jj?rT % ^ 3?ci 11 J^^TT fJiw % 5rr^ 

% 'Tftf^rT *rr I ?fk S ^ ir^?: »it l 

fJrsr «T ir*w ^3 ^ *»t | stct: g:^-35q% 

^ 5?-# ^ ^ f^T3 'R ft ?rT^5f 11 % 

% m^m ^ ¥ft 3}^ qjT 5r# qw, qf^ m^r 

ipn 11 q*rr— 

In the beginning God created the heaven and the earth, 
...And the evening and the morning were the first day. 
cRq^'Rt ?Frr^ ^ WT3T H^T | 1 q^T— 

And God said, Let there be a firmament,...And the 
evening and the morning were the second day. 

??r% q^=ErT?i; qff m wlqf^ ?rTf^ $ qifqk «fit ?ft«R 
11 cRq^Td; ^q ^ ^q^ 11 qm— 

And God said. Let there be lights in the firrbament of 
the heaven. 

And God made two great lights..; he made the stars 

also. 

And the evening and the morning were the fourth day. 

qt?T-^ ^ fk R 5ft q? 8qs srrar I k qifkvr ft 
qitday (kq) tiff =qTf|q: l' |, guft Hflq ft qf 
ft qt ft I q>T gsiq =^ft ^qjq CR I I 





Slf 

?*5 \\<^ T'C it*IT t J(5l ^ 35qf% 
^4 % |l I =5FS«T mj ^ ^ §sw5iT ?;%; % f^«aT 

I I 3 ?r: '^^H, m %^3 1 % I fe ^4 «Ft 

5ft^5cr: 11 m 5ij:^4tf^*. 11 3r^ gra si«iT?r 
^ % ?nT5fl ^4 cftgfl Tf^t fir?^4l «fiT l.l 

?. |W a^—iq CMcrciiry) i^l :frf^5r, 'a?5:5r, i^1T!|a, 
fcafa35( i^: srTf^ 5jT?rT 11 snuTiss 
i?T*i, ?ro % ?r3^T^ If^q; fiJr % 3«t ^ ^ 

^5^ 11 — 

fsf ga: i«8.i 

^ ^T 5'Tg ?r4 I % 31 35 =3fs % gr^qvt |?n I, 3T=f]fi. ^4 

% 35t I 53 35f3f3 S Ci;^ SR3T'f^ ^T ?f3?3 «3T3 
=3tI| 5; I 3^H sfiT a;«B sim it b3t sfMt ^ sft^ 
t, 3at 3^T?:.33 m 33 T 33 «fit «r> Ricrr 1 1 

31 3 | 33 ^ I I 

f^3^aHr^a:--f3?3^ «liT 3*353 53 3| % 
I I 3T5 5*T3! ^T ?^T3 | — 

^3|3:--^^4 %] S ^f?3:3?T3t I p# I 





511? ?r«rT 

f^flT IT^T^ 1|»IIT =^?g I, 3?ft 3€R 

i’^ ^ I 1 

^^*r-55?nTv:—eftcfT 8 5i|T?rr5i sfsrr^ 
?T 5*rTqT? ^f^cT I, ^iT |:?r ?f?Ti: % fqqq ^ 
I- 

5r?f ?f%53iT I ?r??r q:sTt^3{=5r 

I ^ ?Tf3F?}T | 

|f?f5'' I ^«rj s[^f?r: I qjTsq; ?ff|fiT ?»ie,ii 

^fqw Ho ^^idi 

JT5 ^^?{[ ^ I 3H% 

?ft^ inrmf! 11 ^HqiT hihhstt ?rcH^i^ 11 qsTz^ 
qg lf?f: 1 1 q^q?; crqj htwt qlfe: 11 

^-H qisr ^ f%?r2? sqrw sjciqq ^ f h qqsT?: |— 

ff^T ?r?r I STH HtsH 

’T^ I I H?i‘H*rT|: f H?qTi%q 

5jf5ns?? I 

JiRPi^ ^ t ciifg I 'qr sfrHT 

^ I ? wil[ ^if^fers I 

q|^|?|?\9|| 

qsTHf HflHT sDTHqq ?n?w % qT«?t €[ g^HT 

So ^yc; q?; g^cf 0,4 % 311^1? HTH % giT?II- 

HTH % ^sft 'HTfiq; | ^ HTH | I giT^T ft 

5^^ HTH % qqj S 410^5 OqT WT^T? % JUJT ^ 

^r55F?iT, !»?: ^ q:«J^5i: qf m?; 1 1 ^erqq m qiH ?rf^«B 
RiT 11 9rcrj g^Tqi-qT3 % snqrg m ^ ?Tt^ 
qrs qg^ ’o rflg l 

?. pf! qf^HT fsrerT qsnmfqi: i wfH«jm f«i?3TOft!r:, ><i?^t;ii 



^ ^ ^f?tr*. Ti^T 11 ^ 

Jr |ft%?i*. qr: 4t ^rg ^IT11 

fH ^ iTcfta 11 Wcrq*! 5 ?:t 5I!I ^ ira- 

I, ?r*i^T ^f^n: ^t«iT ^1 

I I 

f^i’^.^rrf^f^sr :—^ ^ ^ttJi ^r^r*?*? ^ ^rifif^q: 'w 
jrnT^n f^qr w 11 f^^r wfifjq: ^ qm^q jmiqr^q 
?fT=qTq qrqftT 1, 3^^ q^qr qgq srfqqj itift I 

39% qi»RT33T^ ^3^51 3f5i?qT 3Tqq: ?r'?i^T^ feqn 3Tt?: 
3qf^^T I U3 % SI503 dsT I fti <iq f^q qrM S % 
qrqqi ^qjq qsnq;l, ^ qTfqqt 3q- 

qq; qr^qr qqrqt 11 ?r?s | 

|q ^T q:q—% ?q I, 3€t qqrH 

q^ % qt 5rq 11 sfiTqq ^vqr, iq'qjq, ?ro qri qiq t— 
qtq^^^rq: w^: ^qgsr^qt qqj l|qo|| 
i^qT^qqqisB^g ^qf^i?qq: |q?ii 

qrqtfi:—^”3^ (i^) 'I'T 
^q 11 fq ^q q^ qfq % ^nqii^r ft ftqqq: fq^siqi 1 1 

3^Tqi ^T i3;qf5qqq! qrs fqTqf%f»qq I— 
qiEqfjqgoq^jj^^ q;q^‘q??§q?q[-q I 

Tqq# ?gq:%V. 4 t sgT^qlglfqfw IRiHU^il 
qarqTci:—qrg ^ «i1*q: % fftfqq s^q % 3?qq m I 
qqc-§q=3q qq i ^ «R# ft 3 ^ t qf, ^ ft^qr 

ft,V?rr3 I,,;!,,; ; 

; qf|^-^qf---qpqq 3 °? 1® qf« qis I— 

ftTT'q^qTftfq^^^q ^’iqniis.yii 

qrqH—qfT'q ^qiq qs'q^l^ §q qjT ?qTq I I 



R. QSfi JTf—gsS (Venus) Ji? Sff%S | | 

^ 2)11 ft; %5i sr|cr ?rf«i^ 

itcTT I I 

^parffR—# ftr?r, 

arralw snfe *ft 11 ^ 3«qfg ^ siiT ^ 

«*5p^ I, ’is-ssf'r (=in’ll) ?r»5pst 11 ^ ut’u 

^ sTR «rf^^ % |?rT I* ^ mJiit ^T 

’qT’fg ^ 11 

^5<Tf^—^1^1(5; 3?qftf ?j?f ^ gicT i}siT?r ^ 
% =^g«T f^!(«r8TaTT % nt 11 a?qT— 

an mil # i 

3° 'i^ivc;|l 

?r*itg.—^ 'fit t> 'ifi 11 

fsr ^ ^ffT; f^?wq)n'r % «J5rs % suit ^ 
arTwai! ^ nTs:q«c wTf^q; ^ % 11 S ?raq«r 

*;J^|?|?c;ITcr Ijq=W5T ^ m |— 

?r»itc^—q?^g; i ^^. ^ f%?gsq=WT 11 

ccrfto:—cfw^^f apcf '[R’Tr??! I 

?r«i!?i:—(qf^n) ^ |i? 11 

q:«rqter 5^^? «r€*r’C®T 3^?r% %?TT5ft ark irrnasf! 11 ^ 
^q;-!Eg % [m^ I] | sn=^=q7^ ?rg’^=i?dt 
112r wta: 1 1 qa: % aftari ?ri)u5i 11 sansn: 

Ife s^a: ^rqf: irlkr: 11 

^ iTW’^g ^ g^T ^ y!g R'^, vg. ait!:sa:Tair 

^ f«i*f »af*f! (sCo wif?) flf 35nai afgrfr |, 

% f I 

R- stie^ii 



I I 1*1 ??f fifiiTt ^ w*f: 

?rft g'% I 

^Eb % fir % *i 5If1T=<I5 31:1 JIT, 35 *1T*f, 

3T0 % l%**T%fea ^ 13 ^ !?t»3T I— 

?ft5TR; ?i4?rf^*T: ii=:?ii 

fllflT 1 

5!:tci: f^rsifiT: ^TRirt l|t;^ll 

®«iii!^=?r SW3: I 

f11=^ 11 

—uTif? mi i:«f ^ g3T ?TS?i 11 ?€ 8 ^ 

3® I, ^ ?F«i^ % il ^ ^ 11 

I—^ci, f^u, 5n<*r, 5ft^, 4tcr, ?Rci, 

S%r: I’ 

550 % ^rg^R 5Er!?w 

cr*jT qgT^T ^ 11 =^==5 % 3IP wr# 

^ 11 ^ srf^ir; % 5i?^ 11 3«i ^ ?r^ 

(=^f^.^) % I, % ?r?W ^ % t I 

^ % 55[r 11 ?n*t sTrcrjiT f% 

WT 5 T % srifw 11 S^, ^ 

a'lf^ % ?n?^ ti^nqt % 3^ 11 f*iO ^ spectium 

1 1 # I r tgrf^^ specrt^ >T ^ '^mf ^ 

?rgiiT^ I ^ ?nf^ ^ «it 5^ 11 If^ f^irrir 

_ _ _ 

?. wn«r n«ii« atuf «bV Fgf^wi <«5T «B«r!i # w> ftrui 

i I f?q-^frH!-^3r5f-5l^-f«Rfz«-5|[a-1iWI-*l«-^-^ - *itw 
Hfdsfj: «R®-Ff5Tf«r-?Vq-?Bif%5i^i5?; I w3w?t «i»rc, 

1® \R%\ 




qf 5cT«rT 

^ q^T^cTT % spectrum ^T srfqHTq 3Tfq^ 

qqq; ^ m g‘%TiT | 

—qiqw ^T ^ 5 ! I, aif 

l^i%^ t ^ wgqg f^jjT 11 — 

Venus reflects about 6o percent, of the sunlight that 
falls upon It.^ 

I5«: % qw! ^T t?rrf?r'f) ?r«rqfr 11 

qwrti® go, qo qto, ?ro qii I— 

|j:5B??iTrq-'iq?q?l qw' lilt I 

^T ?qTiT ?r5fqq, q^q, qle^ 

8 11 

h ^qqf q^—qqcT (Mars) ^ ;^Tr, 

mm ptr qt % i qqi— 

gq^qfri: ; qgg^ s*in^^ q?;: 1 

=lY|vc:Jl 

^cq^—3?r(% % fqqq ^ qrg g^Hi I— 

^fqsg^q- qt ^n ^ffr€ff^cf?q g 

wq^g,—qq^§ qt ^f?q: I, q? ^fq; t, Jimt ^ I 
qiT3SB ifffIcrT wk q'qqqrflf % qqfq' % qjq fq qsl 
35RT qikq I 

#q?T ^T ’C«r—qqisi % Kq % fqqq S sinqs I— 

^fST^q: ^Tsq: qt^jq; ^qiqrfq q;qt^q’: i 

«r¥f imvii 

q?nff% ^ qj^-qqj-^gq^,: |m(| 

• fq 'PT g^iqi-iRi qr^ knpqf^feci I— 


I. Life on other Worlds, p, 102 . 


i 

’T?;5R;TnT55^^^|: 'f%?f¥?t: il=ii?^i?=;i| 

?r*Tk—?Rtt ^T S^?lf-35q, q^R^TlT, ?r??!I SmsfT 

^ff?f % srpJT-% 3?q?5r ?r?^ ^^rt qiT q»i 11 

|;m5i:=4iT5T % «r??r 5113 , ?rgsr^ Jife ^ ngqju 

11 

W5I Ji| 51^ =^1SRT ft^acTT I, gf ??r ert 

<<i gRiT) % ^ciT 11 ?«iTg 5rM ^ f^^aTK 
11 ?r*>qqcr; %i3: m 11 

3rffH[ % ^riJTg 1 1 % 4tJ? gift m qiiitw 

*ft iTEEigg #EI 11 

TOiq? 5^1^ 'L® »qT<> w® q>v^T t— 

3r«iSgt— 11 ?«TTg ?jtf|cr 
11 

V. fC^qftf: JTfTSr^—fl?qra*. (Jupiter) ^ g^iT'^TT^, 

%qr=^4, 35 :, 5rT%q:?r, f ^tT sr ?if^? sOg ?nfe: q;i^ 11 

—?■« ^ qig g^T^ir I— 

?r«ifg;— 15 ^ srqkg ^TTHq; I, q| I ipqfir; 

SS^qiT, ift^5[rT, k?i«iqT wt^ ^rqss srrk qk 

qJT w ^ iw I m q«s ?;%: ?rqfq^ q^ q;qg 

f?n t I * 

irwni ^ qw qJT #qf?TT MT I ?r%UEBt 

fa ?rT%^g 1 1 1 ™ 

^ ff^qfg:—i^Ttl! li fl^qfe: Jl| # ^qr-qr^J ^ 


?rTffRH ^5^ I I ^ ?rT%^€ I I 

«r5i; ^T ?rT%;^r jis % q-|f 11 fg% 

^ ?!£*%?[ ^T t— 

W# SfNJTTJTt 3^ti%sr: I 

fk g^rtfe ii 

V|!(o|V|| 

?rqk:—fl^'Tf^S 'TI% 3?T?!T 5taT gm, qfTJi, 5qtf5r5 %, 
qw sqjq ^cT qrai, 3=s=q ^ qr^TT, ^sq % qjq, qra 
^%Tqt % q> ^!i! f^qr «r?qq;T^i ^ i 

#5qT—?« ^ ii?qfq: ^ g^q 

WT^rr w % i 3=aqr ^ ?qs q;q % !c%^ 

m 3^^ qft 11 qT^:i ^ at 11 qqi— 
^fiwf IC5?«TR §:T?!nT%''^?q^:'' I qo go, ^0 ¥iTo, 

Rmw 

f^^qfq; ^T q:«r—g^rqr qsi I— 

^rsrf^'. qrqstg^^ qr^f^r: q:«r: i 

T.]^ If^qfq; lRmue.ll 

■ 9rq^—sns qpii?^ ?i?q ff^qfq; qf % % 11 3^ 

^ qqH qr? qT3 % ?i;q S ff?qf&: 3|^cn 11 ^ qw 

qqi-q'E qq^rerr 11 

qnTq®%?r3qR f^aRlf^qfe: % ?n3 ?i^q, qt^iq^, 

?nq: % 3^q^q 1 1 q| ii^qfq: % qiq 

3|^crr I— 

Ssf ^ i%63q;t JTSs^fq U qojo, qo 

__ qio \^]m\ 

?. ara^iifq: I wfqsnq fq?ai*rfi!T, qi^qn 

q. g5RT qqraq ?q^ i w?[qa 

go \tmx qTT 5 !^ ^ 33 f?» I 



^00 

t ' 2 ;^ ^t 2 ; ^ 8 ?fift 1 

n^4tfiiciT |t I i;i?q%; ?iq;5f i^p | eiz^t 

^T fqf% 5 i f% 5 { ^^q*T % ?rTit 3 ^?ct Ji^=g?r ^ I— 

^T ?rg?;T?g I UTsiTq^qT: q?3f^'^ I crat sg^r 
?r%frT^#q—I 

^ qn^g^g: i.Il?ll ?r*j ^qn i s^^- 

I ^*ir: qsiTqf^^TEHTg I q^t Iqinre | 
ff ^qTqwqq, I ^ fti*. I q5?q q i ^ q?f 

qq q ^r*qT3CqTs=qg: 1 ^ |Tq»qT#l: I ?nf^Jtq—?r%q. 
sr^rmt i q qt q 35%«qf^, ct?q q ?q qf^qcfifq i i 
qrif^q: ?n 5 i;q i q f|?qf^; | qf ^gR$ iq iwqi^- 
qrqq;. I qf^qi I ^qTqt qqfqqT | Jt qgq i qgq ^qq; 
9®5tqTqtf3 I aq?l qfqqy qqf^r 3Trsqq:i qq; q^qqjr 
sq^q; I q I qsnqf^ i^qsiqq;) g^g if Isj 

qqTq%; i i^qiiiq^s^ ^jq^qq; i qqq^q^^q ^q 

q?q q qi?q%f^q C'^qTf; i 

qro'iRi?i?—VII 

3fqk—^q %;f=qq srg^ q'tqr JRITq^: % 351 

^qqfqi?^ 5ril 1 qq grg^c, qrfqqiq (sqfJrqrq) % I't, f%g S 
iq 5 !^ 8rq^-?rq^ g*i^ ^ |fq ^ fc; ^fit | % ^rf^qjq 

qtj: 1 

^ nrq;-|q> » ^ ^ srSt l 3 q% %q 

qqjqfq (fl^qqq, qqg:q gqq) f| ?rq# ijTTq^ ^ I (qsiT- 
q^ % ^m) qq fq (^ qq) ffn i q^r ^ |qt qq sr?q 
11 ^ (^) %lt I f^qqiiT qf itqj 1 % it^T, q| ^ 5 ^ fqr 
^q q^ q q|% i t f5rqfq q?: q q|^ | ^ 

ftqq tR ^1 I q? 5q9 % qqqJT q? ftqr, 9:qT ^ I 




?r«n 

I ^af^cTT ^ STOW 

(^%) % raci: TT^T I gf^cIT t I I 

(fl^ET^ ^ ^fT) ^'t ^ 3?qf?r ^ 1 % ?rfe 

f^!?T nm (^?) ^ I ^ (i;f?ql%) % %i2: ^ifiiciT 

wf^cTT ^ ^ I at al%aT % 5^'a-?rfa; ^a i''affiT 

?rsr%^a^rri asiitifa# 4 sttari 

I f% nH ft ll^irfa: €{ nf^ aaft ?rf^ 11 
«nfa ^T STTo ^K^c; ft »4t I 1 

?Tti( aisi^t ft Ka Jif m fft^ a?aa 11 ^aft ft 
gfftat nr«i; a?a;4 wift %arT snar 11 

wfft^t fg’^’rfa ^T 'T^¥q:K ^5T_:(i^q*i qjT ufaa 

t- 

^T s ^rfvrfftfft^aifiL i 

^pnf snwsim s¥2rftf=a-1 ^ 5n?rg3^«iTf?fft i 

^^?'Tfa| I «t5 ^ I 

a^cat%T^»T5ift?Rf5a i ^o !(R|?i?i;|i 

3 r*i!a:—ff?qfa: % ft ifft^ sft i fft?aa ai 

|3n, ^ faasT 9rfftft? f^rr i a? g'ft: q\ ? 1 

sM ft 1fft?aa 1^ ai a r?afT ^ i ^ i:a (?%) ft 
af a^ft (ti;a; ft) aft i 

ft? ft ft%a—ii?afa: ft sfftat aft sa fftar, faan ftfta 
sf»fta ft I— 

a«r?aaaT an^^rr faaift «pata; xftig i 

YlyLoKII 

fra!?—fftaft ?afftaa f^ar aai ft sfft^ % ?rfat ^“t, 

I. lapiter has the shortest period of rotation of any of the 
planets. 




^ 0 ^ 

^ q^ t% ^5 ?ft?: % I 

iPiql % -iTfcI ?qT I, ^ lf?qfw 5 RT ^ fo;, 

ff^qfa f%5T fr\?T ?qTjft qR «fT, i?ft^ ^t I, 

^ =qTff cr I 

^qisrfrsr f5<<?f?r—?i?qfq q;T # qqjV ^q?r % 
srsqjqq; qqj^Tsr^ qrif^ t tf^q; <i5R ^ ftqT t, qf 0 ;bt qqfq 
I, ^ wqtq qj^rq; q>XqT l crtnt % ^q^qr 11 

S’, ( Saturn ) ?m5n q? % I 

qi T??qiTTqft 11 qjq ^ q? €5q ^qq*. %511 ?% 

sfiqrgq, wfew, fq^q ?fk qq 

*ft q;i^ 11 

,, q^qf^—qrg suqr I— 

gqrqifq tqqr^ iK?ive.ii 

qrqTfi[-^qyq^ gq: ?qRT2^^%: ffl[ qiqr 11 

^^=qq: q:q—airra?, ^ qiq, ?ro ^'tq; |— 

qq: ^q?=qqt S^q^f.- ^qtsqfqsEf^ll: l|q'*ll 
^rqi^ir ?q??q qr^ t iiqqii 
qrqtq;—?rq?qR qq^ ?r?^ % w qt sqtq ^ t, 
% Rq q? q?q? sat: qrqr 11 
fq^qq I ^ 5{rt?=qR qt qinq) 15ft5 qjT ?f?r qqfqr 11 
tq?qq—airrqq ?ro rv qii |— 

|q?qq: qqt qg: iqqi^ I lyii | 

fssrqsjT ll^oll 

qs:, qq?qq qq qiq t ?rt?q^ q| q?qt ^ q;#^^ 

?»jq I, ?q^ q^q ^rsqqq ?rq)B 11 

% qfttq—f s: qq t ?R?qR u;^ fq?ffqr 

qzqi I I qqr— 



5TT^^ II 

?T^?r 5 ?TJR, 2» ?Yo CR g^?r \ 

5 FT VIT^^T ?T|f ffcIT I 5 Tf 

WSJ qrftlqqT^ 11 *iT?rrr ?i 5 t % qf :?qTfl ^r^il ^lar 11 
^ 'Tf^^Et ft^ I, fg?f^ JTf^ S ?r*ft 
sfe 5 rif q?T I 

=^ s^ ?jjr % ^ qiR^ir ?« 11 

qi^rgr^q ?m--tz;cff^qq> q7?=^?q ?ra ?igqR-qsn!T |-1 
q? g'^q-q?? qil I q| %«q% I — 

It is the rings of Saturn that make it such a unique and 
striking object in the telescope,.The rings may there¬ 

fore be considered as consisting of a great number of tiny 

moons, circulating around Saturn.There is little doubt 

that the fragments of which the ring system is composed 
are the remnants of a former satellite of Saturn.^ 

%qf^^fqr^ % ?rq%q SRfifr ^Tff i 
q‘|f%«r 'rfrtq—^nqqlq qq qqj 

11' :?fT% ?n 5 t ?rfqq! ft 11 

3?^ % fqrq—3 tr, w«q cflq ^qTsft 

ijrqqT TIT3ff qf ?rqqT% | I ^ ?qTsi1 % ?g\ qifl t 
qqr— 

wwi wm 9 ?CTqcI ?qTq 

q«q qT>f 5 qTq 

qT»f t?qTq? ?qTq 

qq fq' qri 3=nqj v^s % frgqn 11 

I. Life on other Worlds, p. 86. 
q. wq^agiq?, 'go qw^ i 





35^^ 3HT ^trWI I JI*IT—- 

3Tir S ITT3^f^, JT5?31»ft, 

flSJT HTIT S gr2fn1=?nqtft=iqjqT’ 

3m ^ ?r5T3l3t, 3T3f, t3?WT3<t = ^f 

f3g[3?rfr %?;: ^ 3%^ f^2jT3 ^3 t?t 

|[r|f gIfSfjft % :3 th:, ?rTft ^ f?3? | | 33^1 §533ft3cr 

3^mj ^ 11 33T—■ 

3ti^ ?r?nJEcq?2r fffJirq;i 

fqf^lR: I 3!=«TT |j['3T3^qsri^ ^r?;! Ildoll 

^ft?:: ’qFSTT ?r iNiili 

;3T^ t fira^ ^=3®^ I, 3^53 ^3T«J33 

#03%3T|:I 

?0i; %g_Ji|i' % |;3 3f%c^ g5^3 % 3^313; m 553 - 

%g 3iT 3^^<3 fiR3T 51T?IT 11 ^3^ % ?r33T^ ?rT»^3 fTlfe 33 
JWR % ?oc; %f I 33T— 

?rT’^3 353 V 

. (ta 3T^3 = f^%cl33 

3t3333 i 

,':. 3^raf%§3 ?o ^7331 ^ ^ 

"'■ ?v 3333 ,,. -'-" -v'?^ =-?ot; 

3«fcr: %3 3|3 srf3^ I I W3:, 33# 33!3T »> ?n3T^ tJ 
^3.1 I 33T-- ;-.: ■ 

?. 3 315 «33a3I«rt 30 3^ 331 Wt % 33173 

1 - 

■^. «rj[3a3i3i:, ^o n? I 


*15 

I—I' 

5E’%5 ^i’—5p^?[ % qf^t JTO3^ % ? S 

srf’JT: q5t 55 ^ 11 3?f ^ ^ t— 

«r?f^ 5n?T% *TT^: sgf^^'- f%W?W?T: I 

c^TW»l*rwR ?iT|?r ’|?R^ %gq:»T^^ f«5r: ii^ii 
!5r^—f^rn *Tt§l 3?qr^ H? 1^, mfiT9j1[ It > 

^ %| |?T = Rsq WTq*. ^ S'^ 

^fjqT, % sjTcft 1 1 %g |«rr 

vjt^ ^ 35^11 

srg^ %g—%g?fi ^ ngs^ 1 1 ^fnir® g^T?ir 
<^4 ^TUT, ^0 qjT :?5!tq; t— 

^^JTfT^iFT’^ srTf^q:Tf?5?T 3 = 521 ^ i 

^PCT*I5T*!jt %^T*Trq ’|*T?ns3^||?^S.II 

[f« %] qq wfeT 

qifr 5rr?iT 11 cit^ctw^ ^ mfk t qts^rt qji mfk 
>^3 11 

^r%fi>-^^%g~qiSSTl qq f^^lcrqqjV 
qiT^qTqjqrq % 1 m ^lcf%s q;T ?*? ?Tq?q =qT|cr 
1 1 q?T?r^ q5t srfir qT=qtfT ?if|fiT ^ % f^qq ^ %?gT I— 

TT5% I 

?i 5 qsTNfltg?!! ^vrmT ^ 5 : %gg - 

TTw*n^ girq^ i 1 " 

gr^X— ??» qq qqr^ ^ 

\. q^aninT, >20 \\\, 1 

q. stq’3?Rtm, ?o ?i;Y *R ^atqqa 1 



% ?r?ct ^ f^icn ?rt?: |t 

mm 8 ^cTT 11 3 H ^ % ^*i 

a5iTqf^-35t f^sjT % qi-!TTH i|f %i, ^ I, 

3^1 SRT^ ^ Km 11 % ’d^rt ?na ^ 11 

f cI^T ?'Tg t 1 q)1 Jl?t ^ ' ^sw 

Halley's comet qii JilTW pn, # 8 

‘^TTJT^s^ «^Tq:T qqi I '?ft^ I?, ?T*lk; 

% ^fqfrn = 5 rH qq qi^, otIi qq q|% 

fqqr isq tfif^rq; giti qr i fpft qrq qii I, f% qqqR 
^ m qT^ql^T ?Tq % ^T^Tq ^ ^^qi: qfT |i 

, 5ffM # ?(RqT f% %S3*i ^ q?RTq.|[fl tt' 
qjT^ I 



cftfT w ftqi I i:?r% mJt =^1^ 

JR|| I fff 5ft^ % frm 1—^;, 3W:, w., m;, ^?t:, 
aqt I*' €H 5?y5pT % f5=F^f5Tf%cr ^TJT 41 tfll^r sTTSRT 

4 fri^r^ I— 

?, gte I =?. ^«iT?ii ^rq^ifacTi v. ?rf4?i:| 

V9 

SC. im: I % I %gT=a5iQTy?f i?i^^vii 

c^qi ?rrr% il ^ iRirsTT frriJT%f%?S 11 

?. I I ?. %g 1 V. ?rqRTf^ci i 

K. sflrtes 1 s[|: 1 «. l^l^visH 

^l=5rJT qsc ^If^-TT'sr^ % 1 m: ^if 41? 35 % ii?Oh 

^y^Ni 41 ^T=ErERt (!cro «|?|?RV) 1 q? ?rccw 41? f?r 
4yqi % ?rfcr q^ 1 1 

«nf^ % aT^?ir srf?l ?qir ^q % 

qjfcTT I— 

arf^t ^ ^r* • ■ «nf?c??TyyL 4 t^T: 1 ? 1 ? ? 11 

_ gr^rq; —a' la fi r^xrq % 3rTf?«q % q^ 41? f 1 

?. g?RT ?o ?\8«:, faroj \ [ 



^ ^ i«i^?TCf Ij 

jsq Sfo^ ?'t 1 «!ffl% 

aie ^T IR^JT I— 

«R!=?fff?tT^ 5T?lf^ 1 ? I ?v^ll 

?r*i!c^—^ i*t^ l^; ^ sftaaT 11 

'T^T 5f?gf^^—?0 ?«c; q^; to jTTo ^T # JWT’ff 

%jfiT I, ^ri t— 

sr«T ?it!, ’T^^SF I *?^?5 

sMtqL^T'T:, ?% l?RS.c;ll 

?r*i'N;—cR # ?rr=^4 qX ^ 11 

sRin qX sf^ ^ ^riq: I] I i #f % 

?Fatf I, gt «m!!T 11 

<^4 ?o ?\sc; q^ ^ ?r?fWci itJTT | \ 

cftjT % q^ *{t I I ?rT«IT?^ 11 

wT=^Tq! t f^ f%3j==^ ^ f%%g?TT qH 11 

R. JT3rT'r% 

%qqil»7, S^, ^51 ?r*i^T qsiTqr^f qsn^ 3?q5t ^b^cIT RoIT 
Ji*n 1 ?i ?r?cr t ftg; it nqi i 35qT«cq' sorlgj BTTijft 
^qi ft Jit I fnqiT ^ f^T^flT 11 JI*!T— 

(q;) SfSTTqf^: WSIT: jg|T f^rq;RT!^S?T??I3 | 

^T r^> stfafjiBTTJT qqfcTOtil 

?r»jkr—usiTqf^ ^ sisit ?rq^ ^ Rgi atr i 

^% qi?q ^q;^ qqR jft% Jj|ft q;^ sf'^r l 

(jfT) [RWiq^l] 5f^T: 

^URi?’?ir 


sr^Tfi;—sisfiqfff jtsit 
in *T??T I 

(jt) sf^iqrfe asTT i i ^ sqm I 

crfo srro vl?ol?II 

?rqrc^—qsrrqfi ^ srsn^ 3?q?^ %! 1 ^% ft'a; it iiqi i q? 
^ irqr {n'f^ % *?k ^K. ^?t ?ri! mj) \ 

(q) Rsrrqfet i=^ sm^ i sf® ti^i^i^ti 

^tifi^_jj5irqRr qsrr 35q?q ftqj^c «t nqi i 

(S') qsnqf^: q5n?5i^3nq??r i ^ s??!''^ 

smfti 5fr° 

5iqt(^_g5jTq% qsiT ^fi^tlT g^TT ^5iT it H^T I Wf 
Siq)!’g«n ftqi^ «t qqr 1 

qrrtf^sr 5^ ^rgqTT—?«s ^e.? q’c ji^t I, 
m qtifqisi % % ?rfqq; ?qs it»TT— 

X, Thus the heaven and the earth were finished^ and 

all the host of them. ^ 

2. And on the seventh day God ended his work which 
he had made; and he rested on the seventh day from all his 
work which he had made. (Genesis, ch. 2.) 

q;T ^rffrRTq m 5rt^T qra sqTsRnrt 
% 11 qqi rfstcd==fir«nq qii srq ^ 11 

fts^t arq' ^ If^q; m q5t ^tjtt *{t i lq:-?T!T 
qsT nrq JTit «[T I 

h 

35 ? ■:;o ^—^oE . q^ ^51 BTfltcq %«flT * 1^1 I I 
t. |5rqT «pft, fq’sqcT q sTfq q? tti w«i-fqq^ i 
q. §5wr «p^, 5To qio 
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qf *5,4 wk ^T 5t JTfl *IT I ht'^ ^ 5r% 
?r4lq ^ 1 

m g;rg «it, gft^ cr?q^T?^: asuqfa 

^^{^1 ?rflaT qiz ?rq% f^rqJM it 

^r^r ^fii, =5r?s, ii?qf^ ^ ^f?r ^ttF^ c^r^ft ^ ^ 

q^i: ®r^ 11 ^ ^ ^t: ?rt: ^i^^ I’? 
w^TOTfq?! it JTi?; 1 qf% 5t ?Erf^ ^»ftq ^ I sItst# S 

f^^T I— 

(^) t ^§;iWTti. I f%!Er?^TW9rgT fw^rrii 
I ?Tf flN5Fg—1 gfo mo ^9i?oi?ii 

^«[H—^ ^ ^ ^ 

ftl %q: qifT I fggrf ^>=[?rq^-?rqg gi^tg mi qst] !« s«R»^ 
I q:q; qji ['it# 

^ I 

(^) t €\^: 1 ^ sd=^g: I 

^F^TI I ^To mo c;|?i?.l| 

girngisT ^ i 3?itt f%m l sgqJT 
f5=a ^ fg gjg % ?ft®P f^T I 

(n) t ^q5T: ei: !El?^)5$«?T'^Rg[. I ^ SSOt'^'g; t 
fgf^gjpg: mt%f^o mo ^ns^ii 

gtgt fg^i'mr it mst-gm it% nc g't^r 

?*ngt i*!^!'? I I S 

S*i^prT |9n 1 

"(g) 1^ I ^giT ^ stmn t f% '^jt e?r- 

ggfl.1 ^ %^?T3w?T I.gif^^rl ^rmfe- 

aio 

^ ^ gm-gig it% |q; sg\ 




fI 57ff ^ I % ^ ngwi Jjjg % 

s fo; I f5T (^fsr ffg ST^T f^^TT l) 

(®) t 5Er?^ 5§^Tqi I cT^ f%‘5rs|^ sH^r- 

’T?ffll ^ f”.cITWRf ^^- 

to sno ?|?y!(,|| 

t to ffTo % i:?r i^iT cn?OT slTo VS|?o|^ % 

f2»^ ^ S ftF^fef%5T ?r5^ ftiJn I— 

These worlds, being together, went asunder (in discor¬ 
dance ?); nothing whatever reached them (i. e. nothing from 
earth reached heaven and vice versa) 

fffcqtij—?r^^T fUT^T ^[rsc^TgiaH 11 

fftu I 3irr ^ qr, 

?rq SR^iT qill f?r?T frff, cI^T ^q|;i;.^.gsj;(; 

srffsrr ^ 11 

?fTti,i ssTT ^ srsrr^iai i rriq; «r^: «w^?r i 

sr*itat—^ ^ ?iTq-rrq ^ \ wig t 3*R>-?q*F 
f%qT I " 

(^) ft I ^ETf TWTti I t ?ISTT IHSRTstt, 
?ErJRraT5t^T5i:,i uR^ii 

?rq!?f—^IT^T ?M ftyqq 531*1 ^ l % t% qfe 
3qi3[Tq srrt |, It erq;^ ^ snt 1 1 

OT 13rJi, m^ 11 qjtt q>?T 15 q;vft 
«T*iit’srrt11 

IJT W 

(5l) 5IT*lTff ^55%—ffe 1 rfS'ftf ^rlt— 



I 5 WT sq «rT§! I 

1^ ^TT^r \m\\ 

^ %cr[ sr^ 5 r?irg | ^sf 3 f^cf^T'O’ ? 3 '. I 

^«f ^ t?TTf?f^ I 

t ?r I 

I ^ WT W:^ q?^ ^qpFTJ^qTi- 

fPrf \m\\ 5[rciqq ?|vkii 
sr^Tci;—I ?r’%, srT?ft, % f^o;— 
q|cr qjft'T % qqTJT % 2f 5itq; ^ \ 
m-\ w't fq?qq ^ g I 
3 ?r ^ ^Tfl^T 1 f % f^T^qq % Iht^ ^ 

^ |i 11 % fHT^ %q; qf .?rf^^ ^ (wq) % ^ 1 

^ ^ ?;q ^ cflq ?r^ % q^ d nq, (% dtq?np 

f) 11 ^ q|q ^ (|q) | qq ^ ^ % fecc i§rr ^qR 

^ qqi I 

qpqftw ^T ^qrq 1 1 

(q:) srif^Rt WT qtq’qi^'qTcqTqR; i 

■^fr sf 5 q; 1 ?Er qT^q?! I 1 ^: qqTfT?; «r^- 

^i\h sgqq; qi qrqq[.5^ qqqqRr qfts[q:T^fq 1 

f^q:«TTT5Tqq; I ?! qq: iRmqri, 1 q qq?; srrq?; 

Sjq5[qq[ | ^qqq;^ Sfqferv | 5R 

qqqqV^qqfg I to qjb ^lc;\s|i 

?rq|^- 7 ^-?rrfe!q f^^qq % qf q^ q# qi, siiT q| 
=qT?qT?r 1 q# ?r#q; j q| q|q gqiSr qi | 35% ^q qqif 
% 3> 11 qq^t fq^qq q? sraiRnT | sfq ^qt qq 
■?qTq q?^ ^ ,1 qq# qit % #t sW %qT, q'lq ?pcrft^ 


" * m 

11 cft^T % g ^ qf^JTT I ^ ^ 

?rqcrr «it i 

(®r) ^HR^IcqT S? 5 W^ irRTi%^ ^T 

«rT%«rr i i ^o <bo yi^roII 

?r*flti;—?s% qd | gf*icf\ q^-q^ 

^ I ^ «rrf^q cRq^^q; ;5r^% nmir sq'F^fc; l 

(«) I.4gTftTf?ri 

^sTT^fsTift s?r^ 5^ i5?T ^rgs^iT^r^ 

ff^r I ?nr'mc;iYi^i?^ll 

?rqh;—?r‘5rrt?r % ?sfci eb\ i .^riqig^r^l ^ |i? | snqr 

ffqql mT ^ gq l qg, qs, ?nf^?q ^ q1^ ^ fi? l 
(5) m ^q»rqwg: i s?^^- 

«Rr^ ^T¥ftrI^q^cffq=^?T^Tqrl.| I^TSHTT I gqi^cRT 
^ fI 5rwTf?5ifq^l ^aqq»itRR^il 
arq'N;—q^grqf5r?^^ qi%^ ^Sri 35 t%^ 
f# %, # flsq ?rTq>T¥ qr, q? ?Fct% l?rr | 

^*q fq?=qq qf qra (g?B gm) i <j,4 q«q ^ q| 

qW 5?!m iCH qiKqr ?FqR^ I 

qtoffR—'iqf^q qi^? jwt# % fq«Tf%feq qftqrrq 

0^^591% t— 

t ^qi-|5-qqq % ^ gJBT qi I 

q# ^q >1^ qTq-qtq St i ^q^r ®qrqT^-^qq % irq qr l 
%. q;T qt^tR; qt^r^q gm fwi i 
Y. ?qqf 5t% Iq ^T fjiu q|f | 

%. ^ qgsq [=?r?qR^?q ^i] q;g ft |q i 
q, aq qnqqf tq-qq; Rq^ fWT l ffg qrifq q>T Erq>R ?fRtq 
l«m 




srsiT o^g^siTO % ti^Tg[,|?rT i 3^ 

wsiT ?rfJ:T; qg nqi i 

c;. 3Tq-3Tq ?iq ^ H;qi-3Tq ^ =5JT^ 

^ qf« HTq 3% ICC % Z^ll^ I I 

e.. 15-imcT S srPtq'! ^ wt3 ^it^cit ft I 3€ wq 

. ^3^ 3?ft 1 twt qj^l I ?3 'jqfsT ^ 

3q- % ^-?ir?R*lTfq3 fi? 1 

? 6:. 3€ qsq ^ 1?^ tRw |?rT i 

? ?. qg, w ?rTfe# q>T f%wq ftq?: it w i 
\% >^1 ^*19 i^T I 

• ,; 

ffjfttRq 15 # JR I q| STRSfr CICTT 4t t 

g^aq |3 qaiTii ?rTST^ fqjga ^ar 

nwT, asrar qar, laaci Jt=aai 3 t\j: cqi 

qj|5T tcc-q?# 8 fn^RIT I I 33t % qJ! STIPlt % l4- 
flifea qq=a'3 11 qqr— 

’itJTTgaTsMt^iR^^’iTq: RiaaR w^- 

R® ?®lc;t;illl 

qi a? tiaras ^rfR: laai m q?q t— 

irqi^—^3 (?r^3: Rtj: ?i?f ^) ^ 

m m: ^ maTsf«i^ % ir^aR^ ft ff^n l 
ca % ?qg I ff q|% ?Rr.f 5 ^ f^ia a# *Tr I 
ssriMT g^>3 fT I— 

RJTt 3 J ^fw 1=1: S^s?i|t JTSfsl I 

qjo mm\^ 



?r5?Tc!:~| cT^ ^ ^ I, ?r^^- 

m^^ 8,15751^'lq 1 [^5i] % sjr;t % ?rtR^ 

^ Wfcl fMT I ^'l^IfTq.Wf c[^5T, W *fiT 

P 

f?r wPq-s % gg? 11 

jTfSf m szrr^qT;^ 5[rgq»i mngi ^ fgwnr I— 

^ *1. grgfeifr?^ 

grrgj i 'srrr^h 

gg; gig ^ ?r?g|^^ «Bt g|g fg?^ flegr i 

flTO ?icr 

fg fggg ^ gi^gi^g gt sn^jT-gj ■?rrg fm 11 

mi— 

(a) In fact, it is obvious that the moon must have been 
revolving “almost within tonch” of the Earth’s surface 
immediately after the separation.* 

(bj •'•various universes were much closer together when 
the solar system was formed than they are now. 

—the various universes congregated close together in a 
volume of space much smaller than they now occupy.* 
?rgTci:—ggt =g?sgT % p grr^ grvft v. ■g* 
^TJgr *rr i 

g? gg gi, gg % fgfgsi sigg; gp grg- 

grg ^ i 

?, ggfm tp’d, gg 30 ?V€. i 

2. Biography of the Earth, p. 48 . 

3. Life on the other Worlds, p. 150. 







^4, ^3:, ifq^t srrf^ gf«»i?: ^ qi^ 

q;iq^ ^ I ^fcT qsT^r q^j^Tci: ^ fJr^ifficr ^ nflfea nr. i 
(q;) wcrqr«?msi^r ??i«^l?R ^ t-— 

w f # I %i ^ 5rT5rf%r^ 

515% qsf I^JTi^qjT 3rsTr?if^3-gr ?n§[j IRII ?t 

f sr5fTTRr?t^m* I ^spscN^ h^^t: srfaf^ar^iT ?g; 

I ^ <T^t4?tr¥R:=^ f^Tiq; 

?T^tf%f^?=^-^5Tf3=^l %Tr^lRll 

3r«Thi;—cisr ^at ?f| =?fB wt fifR ^ =gi; 

^^cTT I, ^ oft^F ?rg^ I 3?r irstTqftr 

f%!fT I ^ ^>q; aw cTWT qfcifecr ft I srwt fw 

4^: % f€ ?e^ qjt 3f f%wT I ’ wrar % 

wFciftf ^ I wwT ?ft^ jT^5if ^ g^tq; qit i 
fsccnjr—jfif gq qrr ww wit 11 5[rciq»i ai® 
t^RI^Ko—wwfftr, q;| 1 1 wwTijwt ww, ^ ww, 
ww wwT fw?wq;qt ^^ i ^qo ^r?U ^ 

wwtfg a^tww: awtir 4t»w 11 sftqjr a ^ 11 

(^) STo ^y|?R ^ tft q.w srifw % % afcr 

w qsT 3 ^^ I— 

5 r 3 n' 7 %: aiTT «r^ 5 Tg | gr fr i^spr 

«rq!t—Jmq^ ^ asTT^ 35q5i ^ i % aff 

R:qi-|wX % WfWtn t Sf<f |•••^ ^ qR?q^ qf3 ^ W ^ \ 

(w) gw: WTgq #ffcrr S |— 

t. f’cnr sTTt'K ^ at %?H |—stlt 9WI f?q g[?rq qwat «> 
OT’t % I 



I ?m9[T 1 ^f^ci qTy-?f^) 

I ^ ?f5n^tr?cr i ?rp3;^ 5^rg*3W5!; i 

^e.|Y|l 5I*(T €® ni^ll 

?r*i^—^ ?Tfa 2> I % 5H 3?| ^ f?T 

% fwc f%qT I # fJT [qg#] ^ qRf^^ ^ ^i?rr I, 
fiJT qft f^>aR<iT % %«? I 

^ iss m ^nfrT q;T nci f^qi nqi | ft;— 
in space there are bo directions and no boundaries. 
?rq!?c—^ 'St? ?^ic qftftiqT ^rif 11 
|J7 q# *ft 1% I ft: ^ st^ I fe% ?rftiq> q| 

■sqT^ ;c^5TT =wTfta; f% ft:^n? ?^!c qftftfqj q>Eft ii iqtftq; I, 

lli ?rTft 4tfcrq; q^i*? | qftfti^ % qn?;;if ft*R 11 

W53 ¥ft qftfti^ % ?n=^ =^q; 11 ftaT^r qi^tq 

#n^ ^ 5T^ 11 

W13 *lt ^ ft*iq qcr 

I! 9:eft5q snswi t ^ sTq=gJT I— 

^ l?ro ? o I 

«rs^—^ig it ^5 f^gftr irlf ^ 

JiTH itfrr I 

gtv?T«T ^T f^q t ftR qi^sT^q ftuR-iijist sqq ^fq 
^¥[Tsr5zrTiTI 

^ qT?g—^tqftrf^cl ^ q?q ??f fqqq qq gft uqrr^ 
¥T^cr 11 % qqqr ^q^i^qq; ^ssq |— 

wft:Tni!f iftrs^iT: i 

sTT^ft??; f^T gqJTTfti ii 

’^o c:iv’?i?|l 


f?g SBg' Wirt ?j4lT^ErT?|, ^?TTr^ II 

5E? ’i.|';i,Rll 

?r«itc[;—f%zrT g ?t§^ ^ I 

!<. =^^T5flr?r=5rfggf’TJT='s?yq55[?!r 

<15% =^'5 ?«iT!T gjf % g;q^: «it i ?rt; ?r^: 
wT^rr ^ f?«i^ |?rT i m 

^ sqsu ^g gq; | qi =q'sC, Ji|, grt^ ?i^ 5 [ 
3nf^ q;sF qO qftf^ ^ qf^g ^ qi^ ^ qvc 

% t a«q % ft ^ciqq mo 5Er|T=??rT ^qgr 

%fI«TW 5fg|-—^'"”‘”i «Fcrl^'^iw 
fwgs^ I 

■ ■ qitro 5fTo ?I?J?|?^|| 

[a? ?TTf^ iif^qf ^q; ^ *ff i] jt d, <2:q> 

fa> ^ ;Tg q>q| I.i 3r?cr% ft [g; qft nfwqf 

lt‘ i] sr?crfq^=?iTq;r!jr=f^^T?ft % sa^T it ?iiTr-3fftBft 
[fB^tR-qficT |tq;q] qq^q-gr^q ?cif*5q?t |q: | 

sf«Twt-i:X^ ?i8Tr griw ft iNqt sqqrft 

q^qa) ^t grk # gr^afJug m, i:?rq;T qjq^i I— 

y {^) ?r: swjTTffT^rs'^?; 

m JTfrqciT «r^»=J3jTfi. i 
% w'tiqt 

’Tt SIW^W^fTT^ ^ ariTTW II 

._^U^RII 

.^mm ?i?e,^qtsiffr^^—®refqif i 
ifi ff^sa—rqqqf’q I 




?r*iTc]-—^fqa 1 ; |t ^ l fire^ 

?nc3; [=5?[q;% |(z:] qwm ^ ftifT I ?Er?aR=g ^ 
sf^T^T ?rf^^ ftf^cr I 1%€% % ^ ?clf?PIcr I , I 5i;Ttj 
f'5[l] I 

—f^r n??t % dt?rX qiec ^T b;o q;o ^qisrisT^ ^ 

^KT ?r3^T3: I—“who measures out the air more 

■widely.” 50 y^) 

(<i) «■ qt'^iriR q-^gfiq; 

. [??5] % aT=^JT qf^^" ^ s? f^tn %, 

f^u; ?rTq: % w 1 vqn^ f^qr qst bwjjct sn^ft 
q§f, ?frf?*fci f^T Tn?iT % ?i: qgir % I 

jpi VO 

^f^T # ?r^?itfT—JT’sqiJi lErf^crr qft 

IBpqT ^ ?«rr^ irs q>T m 1 ^njcrr t— 

(«») ^f%tlT 

?rfar?rT \^° ? <> K vs.1 ? 11 

srf^ciT ^ % sf*?^ ^ f^qi 1 f^sri 

% [^tnq'] ^ gferr ^ if 1%^ 1 

Ti«in ^riTJfl 5Erf?ciT % ^T ?qs W5T 11 

^ ^ If ll, ^T ITf^ ^ I— 

(«!) SlR^VflT 

_f]f^ II iwl^e.1^11 

?. g«HT «Bfl —1 qqa fwi |f 1 a^r 
whqr ?fqql n fsr 1 faaa 3q ir,: aq ?f«t^ 

^ f? fwi I 



T%2fT fJT ?ITsrT ?f*l4t ^ 

15 f%2fT if*l 5 t sfit = 5 T^I ?rt^ % 51^7 | 

If5^ J7Tt»7T^f% So ? ? qT; Rqj^fr^ ^T *7^7 573575— 
Vi^nu fixed it (the earth) with pegs. 

33: 

Foundations arc sometimes alluded to. Thus Savitp 
made fast the earth with bands. 

(=5) sqft 5rFWI3( 

^3^7?^ ISfo Y15o|Ull 
?T»^—57573-37573 3737 357 % 3^31 % 5^ 
[3|] 35^5% 5ft3 5373f ^ ar|7T 37)7 % | 

(i?) 5ir»TTg3ttt^^ =3-R^37T 

53fW^3T3:t3lo ?o|?nimi 
57313:—3^ ^ 337 ^ 3l 33 57'l7 ^OT37 5J=7T, 

f537 f%37 I 

(57) ^flr^ ’2^37?; ^5l3?3 I 

377 ^37 3^3 7^37 57|53:il 3o ?foYUl5l| 
5731 cJ:— ffq ^ 3137 f %5 |5 % ^ ^>35 33 ^ | 37 (^> 
# ^3t ^ ?3 33 % 15 f%37 I 

3^3^ 3 357 57357 I f% 3337, 5777^^, ^775?), 
5^, 3^7, ^7 f3K® 577f5 % SJU ^ 57tf S5 |5 | f3 7JS3- 
5 t^ ^7 57 'e 337 3 f 3«3 S ^37 | 

^ ^357, 57f5f^^ 5^^ (^3773 31^ ?3Jf %f*7^ *ff I If 
15, 33 1?^# 57f^t 55 f%37 t 

^ w 

13131^5 ?o3-?ov, 337 3^ 3^# 3!7 337V 



1% t I 3-^% fqqq ^ 5(TSI5t!I «T Srg=^^ I— 
srsTT’lfg: I ^St^TTtX. ^ST WqT^FI5?; I 

^ n-tj^q^^sqsPT^g; i ttt i 

§0 aio ?l?^o|l 

SRici;—q5jTq%: q^T ^ 3?q5r f^qi, I 3?q«i 
f%i2; iiq; 15 =q% qq; I 3H [q^irq^] ^ qJTWqT ^Cf q^ 
^ qri^, =qT^t sit^ it I 

q|f q:?q ^3TI f% qqiT^ irt'^ qlq'T 5ff^t % q^ 
qf^f^i^ i5 =q^ qq, qqr qqjT^ q??;;, srqt wifq % qft 
3^?; % q^ ^nq qr qil | io qc;^ q?: qqjqr fqqT 
qqT t f% ^W5fqs q?j^q I p' qqi li q?T % q t^er 

q^ 4\ qT?q qq 1 1 'sq\q 3^?: % q|T «qT 1 1 

^ 9 . ^i%-’T^ 5 rt[?jr 

^?-qfqq#q—9rrq»iq 8 gM, ni, ?rrfq 5rq^-?rq^ 
q? ii ¥iqqi 1 q|q trfqjci; Stq gq^ qfqqt f?q?: 

5nff, ^ q^-qftqqq feqi i aisqr q^q ^ 
%<37 t— 

?. t .?liv:qf sqq^iq: I qqt ? qfT 

|^q^«rqT=^qq^ ^?qts?q?q ^ I ^ qjq 

3 ^ 35 ;q«riinf 3 qi i i® sto ?uv^n 

grqrgi:—^ . 3 q% fqqii fw i sq 

*irr?r % q:?qT<i; qq; % ^l=q;Tf5[i ^ 1 1 ^fqq') ^ifqr S 

%?qq 33% gq i’^ %, ?TqqT ?Tqjft-s?qq\ ^ifq qi% % qjq l 

?. gqiqr qitt—The cosmic rays, being charged particles, 
^ are affected by the earth’s magnetic field. (The Upper 
Atmosphere, 1958, p. 46- 




qf fs^JT^cT | I qT?=^?JT I f% 

^ ni ?ITf^ f% 0 % 35'?vt |?rT I, ^^. SbI % fJl^ WT t I 

^qTf% ^^iciT I, m: m iftw'i t 

3?qvf |?rT 11 q? m° % ?i3ht^ ^rf 11 q^ 

I 1 

q*tT ^ q>T ?rqfTT ^t% qf^l ^ I, % 

c;, ? ? ?rTf^ ^ifeqi ?i?| % g7% m 1 1 

^ ffj=5t ift q^fciT-— 

R. JIRT =^*1^ 5If5T ^«n ?rq7T^^ Spg^T II 

559 ^I1.VR|| 

5r*JT?i:— iTT5TT I, ?;T%^ 37«?qT i% 

qff q| % [^?r^ itt^tt] i emsT q?i % arn n? [% 

I 

h ^ fw ^qBT ■3?>w?; qj?q?TT?rT ?Tf??r 1 

^g^swfe: ^ 5 =qqTRT 11 ^1° 5 fT o tt ^ o |>a.| | 

?r»iiq:—q|T % ^ ^ mi q?! 5n% 11 

g:q?: % ?ft% ^ ?ft?: srr^ 11 

Caland—These worlds keep arrangiog themselves from 
hence upwards and (on the other side) from above down¬ 
wards. 

c. ^T 3r?%s??T 

qiq aq> qrr q7;5q?: oq^^qiqJT s'lqj ?7ff i^rr «it, 
m qsrrqfe: q5t Rsrr^ ^q^qj rf| «ff t 

^riq^ aTsqr % 17 ?=^^- ^ | — 
q5ii<Tra; sisiT qq^^rat 1 aiT ^rf^farT 

^T?^i q5rTqfaT?:^T=^ri^ I ^ qari cf^ 



wr I 7 TT?tS¥rW 53 ;i I S^S^T: 355 ^ 1 : I 

JJ^n^^TT: I ^Y|??R| 

?r»iT 5 i;—irsiTqf^: t snsrri^ 1 t sTif *ff, 

[cfsTT] ^q?PRq-!cf|crT ^ff | q:q;-^6^ ^ i ??r qsT^^u 

sisrrqf^: ^ ?[r>q; ft^r | [qsjiqf^: #] ^ . [ve. ^ 
^ l:<fiT I % 5 q| waiJT sr?^ |?rT i mmj ^ 
if uf I Jifif JrfcT I ?r?f fc; ! 5 r?w | 3^ 
fq; 3^ | jju |q ^jt | 

siT^rfirq; ?r^»qT S sr^q; crT>, ?nf«[ q^FR 

m ^s If m I irf^, 3 r^q, m ^n, ^ 3r?5i%?ti 
5TS fc: I ?rvff cffJT sff?: q^^ ##q;T ^^-=?rqi 

sqqfl^^r fri1 »it i 

?T1 ^w-=?5[; V8. t#f 8 sqgf^Jicr |st i % ^^ff 
f?r^ jir;, 5 T 1 11 gjf w^q'f ?;T%-=qrj?; S irtg 

fm ^JTT I % ^cf % q^T^C ?r?3f^=g ftsq?: |?n I 
f?rq5f f^sjTtf ?ff^ fsfsjTgr! % q^?r mfk |i3:--»T^''gr 
I sf^R f%?r^ ^tq; ^qq; iBqrr f%% ^jt 

d 11 


a. crffli 

qcftci ^cTT I STRcrftg ^»qT ^ % Jfeq ^ ^pqqrn; 353 

qq: 11 fg^fq^rq^ qT=Br srifwi 

?f%rr Jrq=g-ir I U 

(^) qsrr 51 fqRT TT»=¥ffq:t2i 3 ^: ^rfir^w |3 

RSf i: I 53^3!!, 3q:??fT? ST^fR^RI—ST qI | 

qj: ^ 3T 3 31 I ^o 3To ?RS.?H 

?r*figc—f?r?33 3iX ^q % fq % 3l% iFwqn^ 



% HflTfT I I H^R % 

^ri [?ifii^] [I] I ^ «^5T 5iT?Tcrr I, W|T I ^ 
[I] I 

(^sT) t snil'ifc^: I ?f 
n\o ^sKRRII 

’TT^T^q SfjfTO qq: l] q? 

f^?=5rq [sMl] TiiiVq [s>«b I] I f?r ^ 3?f «b> 

UT «fqT«R^ [% ^q] g;q^ l 3 *#^ ?rfqw?c 

tent 31, t:<iiT I 

(tt) 5 i«Tt t isfft'®?!; «r«^^T i%«s'%*i to 9 » 

j ^qqrR #rjfqq tt ^ t 3|??!T | | 

(“sr) m srgwTTi^. ?ttq 5 T?^ ?rtc^^ i 

spatrfl^r?! l 30 ^'s|vsii 

qr^Tc^—3?t ^ 5I1R: I w? ?r»w?: 

fliEq ^ l?rT I 

(^) ^T ^^gSTT^T: I flTo STo =il?ol?|| 

W^IcJ:— 3^TW-^te [I], ^>Wg5iT^[|] I 

?rg5iTq^ ^ ?r4 I, q:?qTci^5i?qt qign 
;^?i q? ,teq qrr i i:q% qurwa S^crur w 
i'^l^f;lq.»q%f^a ITS t:<?i5TT =qTf|Q;— 

#‘#OTTr^ qte 

sr.qT'T^niijiT sqT‘qt?itf'lt?^^Rr 

^if^aRRT 3 qi^Tr^'r?:T<ifTT ^1^3555^^-0 arq^^f- 

RqR: 1 ’iTnqa 50 'i, ?ro r?, m's 

3rqT3—q| % ?r5=a S % 



I ^ q^?cr ^ 

% 5 fi 5 T ^€t 3 rt^ finger |t, ^ ift <TR:oi 7 
^T ?rT|?r 11 cf-? wf«i?T-T%3T f%fciT? 11 
sri ?r5f!^ ^1 =^Tf5iT 11 

qr^ irff 5iT?ff, q| ?rtft fHT<t ’bavr 'A mm | 

|J^4 s« \ S qTg % B^a-UTB! ^>1 ^5^ 

5II1 ?R ^—^ ^ BTJTtspT SRBB t l 

tTg S^T?!! Jr lit Sfig ^ B':cl-?q5?^t qJT 3?%^ I I BfT- 

nm, ^i, mo Biat BTirf ^ 

11 fB% f%3r W'crf^^ nm bjw: ^ Bff ?rT Bq;at i ?r3; 
?H«T qqrV fTTit f^qr ^tcit |— 

?. Sr*riT BUT ^T 1 1 m tlBqj BUBB ?r?T- 

#s}T3r qrr 11 

awur^ % 3?>Tf% bIb to? q5^ I— 

nm ^ l ^ru^q Jib Bjsqj^ 11 sro <jo ut® 

i:iT m^\^% ^ ?f^ 11 ^ fsTB ct gq fBilB, *155 

#f I 

R. BUT RW?; qT stBB ^ g;q? 11 ri w»JI % 

^ af%?I.% B|T?J,t IfT 11 

|fiT^?«l fct, ^ ?nf^ q»T BTTT qT?5JI I I BB? 

sf^? % Jl 9 f «ST B? qftBTTB % I BB^cfqT^ ?nf^ t 
?%? ^ mq: q!T BBTB gqr butt I i b? mm mi gq? 
Bif ir B«RtT I % q?BT^^ % mj ?I?lBBr sttb^b? 11 

gf?i «rrq: Tstb bI^ ^ ^ifs fr% I, b^T mi btibr 

itBT I I 



«BT fs?ftq % I 1 qf 5f1;jjl 

^ til^r qf^STTST I I 

Y. =^s*l flfin ^T l?ftq % 3iqi I 1 ?I| ^T 

?rT^?r ^ giq' ^?ctT 11 qiT !■ gq! % 

^?rT 11 

H.. q=gn mif ht^cf ^jT =g§4 % g;q^ 11 qf 
5cTq-fq?gpTr^q5^cIT 11 

ETEj n"4 qi[ q'wn % 3?q^ I! ?nq: f^sq 
^ =qq?r 11 

\s, ^aq flT 5 T q^iqf m to % 11 q| g-^'tq; aq; 

q|^',l:l'', 

■ ;,, wPawrqa W‘ |— 

^ aT^^qrf^ f?fq \^w i 
WTirff ll?l?€.RII 
^ q^ ?q5;s[^iT^q t— 

srq'ifj;—H>:aa qig srTfeq % q^ fqq ^Itq; aqj 
^ai 11 

ca qig-aTiTi mj fq?ga 5R ?r5af?f % aq i!:i?# ^ 
^"t^ai 11 aig % ^ aia anf qqi wr aa 8 qig qq; 
t qq>T^ qiT I, qr^qr q^aii^it % fqfaR ^ar % fa% 
aa aq I, a? #qaT =qT^q; t 
v\m ^ arT’ta aaia f^ai 31% 'Baraqa.q aia- 
aia f%aaT I, ai ^laai ai^q;-1 







‘ ^ ^ fTT^T tj;^ 5r-R=^4-3j^^ sis^tt 11 

1^ % fJT?r % ^^TT q5[ 3fe5r-3;qf% ?r?rt¥I^ ) ^5? 541 
^ ?r5Bcr «t I 5fe3i % fg?n iniT^-^fs ?r5f«qsr «ft I 
t f5f qiir 11 qi: 

Tir^ ?r>T5^; q-^f ?rT ?i'i;cfl l srg: e%T 
sn5Wi-Tr?i t s[^=w^ ^riJt sni 11 

'^c'Tf^-^r^Tzi—5r?r ??t qi i fr 

*ff t 3?r: 3r?cif^^^ fega |?n i f ^ ni? 1srq^ 
^ 4lg;T ^ ICj; i ciq I?! f ^ HTH |SIT I tl^T 5?f % qJT 
vtm I 

(SB) aWT: i5§T“^t^S^5?r5?T ^TS^Sl^T^ig' 1 15? 

irlr 1 Wo Wo ?i?o|^vil 
?T*Tffi:—!T3 it# ^ 3?q5r «B#, wq q;s ( = qTq) q;T wstw 
% gw [qsnqfe:] # qjmwT i iw qji ??rw qi€' i i:w% 
^qs I ftj %^^^^ 5i5tT-gf?qf^ % wp q?=wii, f ?rT I 
{m) ^ «iTi? '5:«i: qq:Ti%'swfct wTwfw sw^tht i 
WT WTl^ 3^lliqTTH't?3[, I wf? IT gfT^rl^ 5r«jj^5:T^I4q' | 
?T ^VToR «FWt^?rTlf¥r ^ IS^TT^q-, IgITTSi 

f%Ew^_^'srwnl?t I iET i^TT^, 5fT^T^ sififftri, I ^rfiWTw; 
WTfTOW^ ISRWlsiRHI sifq- 

RSI 1 RST i wst I i 

wfl fw^^: sf^tt %iwt 

STT^TTII to wo ^IVIHII S^WT—to Wo :j|!(R cI^T to ?fo 
=?1V|^11 

srsjTtT^—w? [5ff^0 t, W5f wq; 

Rw Cl [wi] z^s wwT I wwwT ww] 




*IT, <7^ WTf^Tt?? *111 ^^. 3I'*l<IT %m, 

frRjTt i ^t^jt ^ 

=?fT^T srt^ ^T I ?JT [di^] ^ %^T I 

5Tt# ^1 %% ^T 15[cr I 1 3^% su 1 ?^gT 
¥ft [s^t] I 3^ % [l=T?T %] f^ij; ?ggT t ^ 3t=3T I 

%f3T lIflT*5! % gf'S ^ ®R|T |■'-^3^^ 

^rng W'g ^g3T 5ft I f%'^ ^ gTTt, 5T| 'T^'Sg 11 

i:?ft !5rf5^’. % 3lJr ?rf»3: ?t*iT ^ -^T I 

w~ 

^STTI ^#s?5rr?:^ I 55^ I YI^IVII 

^ t^ ,?rf5jT; 3ti! % qwT^T % 11 

(»i) ^?r 1^51 2 ?^ 

5iqTfl.^JnT^^rwT^^ff*- 1 ^'* ^ito ?l^i^ £.11 

—srq itsT fWT, «r^T, 1 ^ [I] I gr«r 

^ fqjTT qfg q?r, fs wf|: [I] I 

Rtct 1=1— 5 isr iq t if^ aifi qj? ^ 33 ^ 

<?rT %ft *ft I ^3q«i ft feqiT I — 

(t) f ItWT I gm- 

5rtfT3 I ^ f?r: <i^: sriwlsfii Sr 1 

ff ^ 3p: 3 |w wf^r I 

?JT 'Tgf^ I m' it ^h I ^ |fT wjrt’i- 

rsTcfT ^Tg: I ^T i?t^T§ m ^nT^ 

Sira^^l c!t^-«fTHHT^i?rlpciTT qf%5T»?lTq: ^T'TlffcT I 

JfTp ?|?I^|V,!(11 
tog 13 33 5B> ^ ft #31 I # 3i #f 

i * • ' 



t % I I ^ ^ ^>^T, fH ^^3?r 

f^ 5TTJ7 [farr] | ^ ffsc ^ jtrt i g? urt |?rT 

?fK % ft fTTqr: # ?ft^ ^f t l ft qf ?rg511 

ci:«F Ji^R % 3rTT: ^^iit i ^ ?rfa 

wit I I ^ |5:1 I fifJfWZT ^ mm [I] I I 

f?r?W2T [fTiq:] 8 ?fgg % ^ fsr^ l^i % 

ATT*? q’fT I ^ [i:»tr] f5T [ariq:] !^t qMt % 

WtcTT I I 

^Tf 2fi?#t % m wtq; m itri c^q; ft §q;?T «(t i 
?iq» jff ?rs 5T ^ST, crq aq; §ft^T^ *if | 

3Br gw f?5, ngg friq:"* fTfig:"^ mfk % a»qR I 
^ iRTqr aft^ 3g % gnf^ S fir 

s^qsr gl, fgq5T wjrr ^ ft 11 qf gT^T5i[ti?iw 

"^^qt qft lit 11 

qTf??ur:—f51 ^ ^ qifR w^^n q;^ f^qr i fg iRrw 

^ qRtg ffgfR «t I 3?f ^srtr ^ g^fcr q^gr 11 

^tn— 

(qi) %T. f^w ?rf^w?ggR i gwr i?f sr^g 

w^qr I fsf g??wtsqgtfgi 5 |* 
q[MWff% 1 55° ^li^ivii 

(^) |W! g'fWTfiu qr^Tt^r^gR 

4 t% 1 sfif^qr^g: sr^tfiRggi^rg 1 

’^o ?ieiivii- 

(g )fg; f%w jj^fgi^ggwqtg* qTl[gqTtggR 1 g' 
t. wq>ti ^ fw* sns?! I %gwg^ qt^w-wtq: w*f»&»wo gio 
q. af»!RT gi wtft%g fgft fgi| w^g 1 go go ?Ttoi 5 c«i 
wfiawtgt fg^t I wTsw sci?i?ii 



?j?* if^r i 

^o ?|? 5 i?|?olt 

t H|Tq,?!Tr 5fiT feqi I €«r ^ 

»iqT I mfe^, ^ I cJ^ t ^- 

f%JiT 1 hi ^ ^'t S 

fe ^ filer ^ 55 TI ft? i 5 [.^'si ^ ^ ?T|f 

*IT 1 m 3r4t 5ft^ *IT, 3^^ ^rg^sTiqTr 3f=^cr ?*rT5T m 
jrlf «n 1 i^t ^?ici: % %,‘i *iT I 33% 

5f^ ^^3 5iT5r ^ tft S3 l%ST ST I 

^ f%rg ^ 32I??Tf^ 

I 1 % sf5[3 3^ % ?rSST Sr?3R=^?S I I fB^fecr 

^letT I—- 

3 % \mm\\ 

grST3—1%3% ST^ f ^ S|TST 3T3 f3'S?a1 I 

?3% 3TS 3^3T Spl? 3ST mm 

S flTSS Cf3fT3 ST^% ta[-lT3 SiT % ?3 

3|f ?naT I 

^5t-gq % q?3T3. qiT^STfft (s^) ?fsst q^ SltsfSSt 
#^g3?qf3sT gst I fS% % ?rTq:, ?rssi3tw 

sis % h^\ ’s# ^ ^ fw srs*m: 

JIITJIS ^'l PIST si 5SS % «bI I I #1% % Isf^s 

sftsi S% I ?3l % ss^qfs ?TTfs 3?qfS IS I 3?fl fS % ^i\i % 
5 | fnft % SeSq SS r 

^ 7 ^ f^T ^ % sTe^q; % 3;qs sf fssrr^r s^s t;=st sit 

[? 5 RS] sspTtsl sqqsTs: i 

5 J 0 STo ^lV|^|t^l|^|^lV|?VU 
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t I 

nij; I ^ it JTcr-Ttsf % wn 
?r^ tit 11 T^r^ |— 

Kt l^T l^l^oivll 

?r«IT3^— 31 ? ^ ?T%% 1^ ^>, It, 5Tg SR^% fo; I 

S^TiR ^17^ !irr qi^ I— 

5r|- g^fiu l?o|c;o 1:^11 

q|T ^ €t, ?rqT g^% fsTifiii «it5t ^*q |' 1 

q| nebulea ^oBC ^fzrr tnqi qJT | 1 l^q-T 9r*l 

I j qT?=g-Rq f^TJT €t f^T fqqq ¥t "i^t €?R> 
%etT«qqq % it ^ Hq5c{t 11 m ^ %q5r I ^"t 
ssrfci-JH’cftcT ^ qtqf qrr fqq ^'qqj 11 q| f^qqr tqt 
qtq-OTTf% qjT qftqjiq | 1 
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